ONE SHILLING & SIXPENCE 


; 


DEALING WITH THE MANUFACTURE, USES ANG OE. PLASTIG MATERIALS 


jp J ; 








i ‘ - 
Colourful Outiook : 7s 
y ; . ee 
[t's only a question of time now before colour comes into its own—and into the 
ome again. When it does, Beetle moulding powders will be lending th: 
Mes and delicate pastel shades to give this post-war world a really colourful 


BEETLE PRODUCTS CO. LTD., | ARGYLL STREET, LONDON, W.|I pp )») 
Ct ee, 


having sets by Souplex } \ mbe, Lancs.. moulded in Beetle,. 
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MOULDED COMPONENTS [JABLOJ4LTD. 
The Pioneers of Laminated Plastics : 


JABLO WORKS, MILL LANE, CROYDON, SURREY 
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FREE CUTTING 
AND 
AIR HARDENING 


SPECIAL NICKEL CHROME STEEL FOR MOULDS 
This quality is now offered for the first time as a free-cutting type 
without, however, impairing its well-known physical properties. 
Supplied in the ready heat-treated state for short runs, or in the 
annealed state for subsequent hardening, tempering and plating for 
long runs. After machining a high degree of polish is attained. 


OUR OTHER SPECIAL MOULD STEELS ARE 


K.E.A28. For long runs, when using corrosive powders. This is a 
special stainless mould steel. 


K.E.961. For long runs, having special resistance to abrasion. 
Expressly designed for the most accurate mould work. Possesses deep 
hardening qualities in oil or air with minimum distortion. Will not 
shrink in use and takes a hard mirror polish, which will not easily tarnish. 


K.E.169. Presents a particularly hard surface after case-hardening. 
Polishes well and has a high core strength. 


K.E.970. Particularly dense alloy steel for Master Hobs, etc. 





We specialise in the uf e of all types of Precision Ground Steels 
to the finest limits to meet the needs of modern automatic production. 


(KAYSER § ELLISON § &CO. LTD.) 


CARLISLE STEEL WORKS, SHEFFIELD. EST. IN 1825 
London Stockists (except for Stainless Steels): FARMER, STEDALL & CO., 145-157, St. John St., Clerkenwell, E.C.1 
London Stockists for Stainless Steel: MACREADY’S METAL CO., LTD., 131-135, Pentonville Road, London, N.1 
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THOMAS DE LA RUE & COMPANY 


Encouraging Prospects 


- 











Plastics Developments 





The forty-eighth Ordinary General Meeting of Thomas De La 

ue and Company, Limited, was held in London on \st August. 

The following is the stat t of Mr. B. C. Westall (the 
chairman and managing director) circulated with the report 
and accounts :— 





As I intimated in my Statement at the Ordinary 
General Meeting of the Company last year, we can 
again report an increase in the volume of business, 
and the encouraging prospects which I foreshadowed 
have been realized. 

As will be seen by the accounts, we are placing 
a further sum of £20,000 to General Reserve, 
making with £30,000 transferred from a Bad Debts 
Reserve no longer required a total of £550,000, so 
that the General Reserve now exceeds the amount of 
the issued capital. The income from investments in 
Subsidiary Companies has diminished, otherwise there 
is little else in the Balance Sheet that calls for 
comment. 


GOOD VOLUME OF BUSINESS IN HAND 


I am again able to give a good report of the 
volume of business in hand and of the prospects for 
uhe year ending March, 1946. 

De La Rue Stationers Limited has again had a 
satisfactory year, and as labour and materials become 
available your Directors believe that a further expan- 
sion in the profits of this Subsidiary may be expected. 
There has again been a big demand for the Onoto 
Pen, and although it has not been possible to meet 
the demand in full, the output for the past year 
was substantially higher than that of the previous 
year. The output of playing cards has been largely 
governed by the availability of materia!s, and a con- 
siderable proportion of production has gone to the 


Services. The Managing Director of La Rue 
Stationers Lid., Mr. W. F. Wardley, whose father 
was a Director of Thomas De La Rue, has been 


appointed a Director of the parent Company. 


USE OF GAS IN INDUSTRY 

The work of our Research and Development Depart- 
ment has brought us a considerable knowledge in 
the application of gas to industry. An opportunity 
occurred for us to acquire the whole of the Capital 
of the well-known old-established firm, Thomas 
Potterton (Heating Engineers) Ltd. The principal 
business of Pottertons is the manufacture of gas- 
heated hot-water systems for the heating and_ hot- 
water supply of private houses, hotels, public build- 
ings, cinemas, theatres, hospitals and factories. The 
efficiency of the system combined with the extremely 
low cost of maintenance will, we lieve, command 
a wide sale in the near future. Our connection with 
the gas industry has given us reason to believe that 
there is also a wide fie!d for modern economic house- 
hold gas appliances. As such a business could not 
conveniently be conducted either in the premises or 
through the sales organization of Messrs. Potterton, 
we decided to form a new company which we have 
entitled De La Rue Gas Development Limited, by 
which the new appliances will made. Mr. Leopold 
Friedman, who has been intimately connected with 
the Gas Industry and whose name is known and 
respected by all the Gas undertakings of the country, 
has been appointed Managing Director of De La Rue 
Gas Development Ltd. 


THE PLASTICS COMPANY 

The past year has been a difficult one for the 
Plastics Company. As a result of the war situation 
many Government orders were cancelled at very short 
notice. Alternative work in this class of industry 
could not be found at a moment's notice even if 
the labour and materials remained available. As a 
result, there was a sharp contraction in the profits 





of De La Rue Plastics during the year. I have 
already indicated that the transition from war to 
peace conditions would have an adverse effect upon 
vur Plastics Company. This tendency will be even 
more felt in the coming year than in the one under 
review, and we do not anticipate that our Plastics 
factories, even if the Pacific War is over earlier than 
most people expect, will be in full production for 
another year. 

On the other hand, De La Rue Insulation Ltd., the 
Subsidiary of De La Rue Piastics manufacturing 
laminated material, appears likely to get into its 
full stride in a shorter period than its parent com- 
pany. A new factory is being built on a site we 
acquired at Tynemouth, and we hope to be in pro- 
duction there by the end of the current financial 


period. 
Taking the De La Rue ay | as_ a whole, then, 
I would say that the resuits for the coming year 


are likely to be satisfactory, and while it is always 
difficult for the Chairman of a Company to make 
any forecast of the more remote future, I do not 
think I am being over optimistic if I say that our 
long-term prospects are encouraging. Much, of course, 
depends on matters outside our control. 


ADVANTAGES OF FREE COMMERCIAL 
ENTERPRISE 

Industry has been and continues to be severely 
hampered by the crushing Excess Profits Tax. Indeed, 
if you look at the Balance Sheet you will observe 
that out of a total profit of £478,000 the Share- 
holders receive, net, less than £70,000, £20,000 is 
put to Reserve, the balance carried forward is 
increased by £12,000 and the rest is payable to the 
Chancellor in the form of Income Tax and Excess 
Profits Tax. I should be very surprised if under 
nationalization a Government Department could earn 
more than the Treasury is taking now. Indeed, when 
one comes to consider the success achieved by this 
Company in the past twelve years, during which 
time the profits have risen from nil to nearly half 
a million, when one renembers that this result is 
very largely due to the energy and personal initiation 
of a very few individuals who have taken chances 
and opportunities in a way that I cannot believe 
would have been taken by a Government Department, 
then, I think, the advantages of free commercial 
enterprise become manifest. There is another aspect 
of this matter that I think deserves consideration. 
It has been the policy of the Board to see to it 
that those who labour for the Company are well 
rewarded. This applies to the man and girl at the 
bench as well as to the staff and managers. It is 
our ambition to see to it that every person employed 
by any of the De La Rue Companies shares in the 
prosperitv of the Company for which he works. We 
hope to do. if the Government permit us, more still 
for our emplovees. Indeed. I would be surprised and 
disanpointed if in a year or two’s time any employee 
of the De La Rue Group would willingly exchange 
into Government Service. 


THE LATE MAJOR IAN AIRD 

I take this opportunity of paying a tribute to our 
much-loved colleague, the late Major Ian Aird, 
D.S.0. He went through the North African Cam- 
pajgn from the beginning to the end. He took part 
in the invasion of Italy and he won the D.S.O. for 
his e¢allant conduct on the ches of Normandy. 
In De La Rues he was beloved by all who knew him. 
Finally, I would like to pay a warm tribute to the 
staff and employees of the Company who have stuck 
to their jobs in spite of flying bombs and rockets, 
the loss of their homes sometimes, and casualties in 
their families, In the main, your employees are 
Londoners, and you may take it from me that their 
behaviour has been as gallant as that of their kins- 
folk, our kinsfolk, in the armed forces of the Crown. 
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We cannot mould skyscrapers 


Neither would we falsely build up your expectations. We are 
specialists with over 46 years of experience in the progressive 
development of the industry. Therefore you can be 


assured that 


IF ‘IT IS MOULDABLE 
EBONESTOS CAN MOULD IT 


EBONESTOS INDUSTRIES LTD., Excelsior Works, Rollins St., London, $.E.15 
Telephone: New Cross 1913 (6 lines) 
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es 
The Roscru Imo pump provides the J 
solution to your pumping problems. 
it is famed for its ability to pump any 





liquid possessing lubricating qualities, at _ 





pressures up to 2,000 ibs. per sq. inch. 


@ No valves, no gears. 
@ No reciprocating parts, only three rotating parts. 
@ Perfect rotary balance. 


@ Complete freedom from vibration, pulsation, emulsification 
and turbulence. 


@ Suitable for high or low pressures. 


@ Only one stuffing box and this not subject to pressure. 


MIRRLEES, BICKERTON & DAY, LTD. 
HAZEL GROVE, NR. STOCKPORT, CHESHIRE, ENGLAND 


dm Ilol 
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BIAS HAs 


| are stepping Cito 


perhaps you, too, are. getting back into your stride 
with a gradual turn-round to “peace” production ? 
There may be ways in which we can help you. . 

why not investigate how and where U.K. Plastics 





can add valuable sales-appeal to your products? 


A a reminder to the Radio 
industry ... our capacity for 
printing and manipulating 
plastics is now a little more 
elastic than it has been. 


U-K PLASTICS 


Fabricating, Engraving, and Moulding of Plastics. 
Printing on Plastics, Aluminium, Glass, Wood, etc. 





U-K:PLASTICS LIMITED - KINGSTON BY-PASS - SURBITON : SURREY 
Telephone : ELMBRIDGE 2814-5. Established 1911 Telegrams: CELLUPRINT, SURBITON. 


R.P, 581A 
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EXCELLENT Cranging © YZ 
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You can call in Mr. Therm any time 
for any process needing heat, because 
Mr. Therm stands for town gas ... and 
gas siands for speed, adjustability and over- 
all economy in the application of heat. 


Gas-fired equipment has a simplicity 
and reliability that keep down both instal- 
lation and maintenance costs. It offers a 
wide range of thermostatically controlled 
temperatures . . . accurately maintained 
and uniformly distributed. It means extra 
cleanliness, and efficiency ... in factories, 
workshops . . . in offices, canteens, wash- 
rooms and first-aid departments. 


The Gas Industry offers free technical 
advice on any matter concerned with fuel 
usage and will gladly discuss problems 
arising out of particular installations. 


As Industry changes over 
GAS is playing its part 


THE BRITISH GAS COUNCIL 
1 GROSVENOR PLACE LONDON, SW.1. 
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Drastic cuts 
in moulding time 
now possible 


INCE curing is almost entirely a chemical 
change depending for its speed on tempera- 
ture, a method that raises the temperature of the 
preform or powder both fast and simultaneously 
throughout is obviously an enormous time-saver. 
If you are content to heat your preform or 
powder from the outside and wait patiently for 
the heat to reach the centre, hoping meanwhile 
that the outside will not be prematurely cured, 
then radio-frequency is of no interest to you. 

On the other hand, you may want to be certain 
that your plastic is being heated rapidly and 
uniformly throughout. You may want to be able 
to mould articles of any thickness and have no 
fears that the inside is . 
going to be “spongy” 
and uncured. You may 
want to be able to cut 
down the pressure re- 
quired in your presses 
as well as the time taken 
for the cure. If you want 
high-speed production 
there is no doubt you 
will be interested. 

To achieve these re- 
sults you must use radio- 
frequency pre-heating. 
It is the only heating 
method which is fast 


CURING TIME 


Ss 
So 


and thorough, and re- 
duces the number of 
rejects and damages to 
moulds to a very low 
figure.When the preform 
or powder reaches the 
mould after pre-heating 
by this method it has 





imc 


THICKNESS 
The curves illustrate the 
comparative minimum 
curing times against thick- 
ness of mouldings of plas- 
tics pre-heated by radio- 
frequency (solid line) and 
other methods (brokenline). 








only to be heated a few degrees more to reach 
the ideal curing temperature. This can cut your 
production time by 50 per cent or more. 

Rediffusion engineers have designed _radio- 
frequency heating sets specially to suit the 
moulding industry. They are fitted with:@ll the 
necessary safety devices. Manufacturers are 
invited to discuss their production problems with 
the Rediffusion research engineers. 


REDIFFUSION LTD. 


Designers and Manufacturers of 
Radio Communication and Industrial 
Electronic Equipment 
Subsidiary of BROADCAST RELAY SERVICE LIMITED 


VICTORIA STATION HOUSE - LONDON: S.W.! 
(Telephone : Victoria 8831) 
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TM. Masuce Neod 


HORDERN RICHMOND LIMITED - HADDENHAM - BUCKS 
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KNOWLEDGE... 


To have done a host of 
similar jobs before counts 
a good deal in a new in- 
dustry like Plastics, where 
everyone is learning. To 
Cornercroft experience 
even the newest problem 
of making moulds and dies 
will have something of the 
familiar about it: let them 
bring this knowledge to 
bear on your production. 


SUBSIDIARY Or CORNERCROFT LTO ACE WORKS: COVENTRY 








In the famous ‘Merlin’ 
as with the ‘Griffon’ engine 


—the unique properties 
of ‘dag’ colloidal graphite 
are utilized 

High purity : fine partical 
size. chemical inertness 
and ability to sustain 
temperatures up to 600°C, are 
special properties of ‘dag’ 
dispersions employed in 
Foundry and Fitting Shop. 
Dispersed in solvent or other 
liquid media, ‘dag’ improves 
numerous manufacturing 
processes. 

Adsorption of the minute 
particles of colloidal graphite 
promotes better lubrication 
of metallic and non-metallic 
bearing surfaces. 







Write for Techmcal Bulletins on engine 


COLLOIDAL GRAPHITE . 
and other machinery applications 





E.G. ACHESON LIMITED, 9 GAYFERE STREET, 








WESTMINSTER, S.W.1. 
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SPECIAL 
TOOLS 





MACHINING 
PLASTICS 


It is important that keen 


cutting edges be maintained. 


FIRTH-BROWN 
MITIA CARBIDE 


Tools tipped with FIRTH-BROWN 
“*MITIA” CARBIDE resist the 
abrasive action encountered in the 
machining of many plastics and 


laminated materials. 


FIRTH-BROWN 
MITIA CARBIDE 


Saws tipped with “MITIA” 
CARBIDE give the desired finish 
at high speeds. 


FIRTH §| BROWN 


THOS FIRTH «© JOHN BROWN LTD SHEFFIELD 
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CAPASCO van 
Heat Insulator: 





S 


vy 
fp CARBURETIER 
SS 
‘ asoFUEL PUMP 
OUTSTANDING 
FEATURES Py, FLANGES :: 
@ HIGH INSULATION i 
EFFICIENCY allows _in- Payer : , 
creased manifold tempera- 
tures without risk of 
** Vapour-Lock.”’ 
@ SAFE OPERATING TEM- 
PERATURES TO 450° F. 
@ NON - ABSORBENT — 
Petrol, alcohol, oil or water. 

@ RIGID, obviating Flange dis- 
tortion. 

@ GOOD IMPACT AND TEN- 
SILE STRENGTHS. 

@ SURFACE FINISH elimin- 
ates gasket or jointing. 

@ ACCURATELY MOULDED 
TO SPECIFICATION. 

@ PERMANENT IN USE. 


Full information available for t Cc P| ASBESTOS Co.L Pp 


I 
iiwikdieo MORLEY HOUSE: HOLBORN VIADUCT 
PHONE EN 1783 


Ls to Sole Manufacturers 












en 


ee 












- . . and we went on to tell 
him about the client who had 
increased his hourly output on one unit 
from 15 to 80 by using the GIB Vacuum Chucking process. 
“ Synthetic Rubber Seals to a tolerance of plus or minus .oo1”— 
Well! Well!” said he, when he’d heard the whole story. 

This experience is being regularly repeated by users of the GIB 
Vacuum Chucking process. Let us investigate your problems — 
in metal, plastics or any other material. 


GIB PRECISION LTD., 17-19, Stratford Place, Oxford Street, 
London, W.1. Tel. Mayfair 1585-7 
Works: Lewis Lane, Cirencester. Tel. Cirencester 434 


BIB ou. |. 
* 


fe) att e 
tae Vacuum Chuck 
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REDUCED PRICES 
SF 





LAMPS 


From 16" July 1945 
GENERAL LIGHTING SERVICE LAMPS 





COILED-COIL rearu 


Standard Voltages (200-260) 


e ¢€& 

40 watt 1 6 
*60 watt zr 
*75 watt 1 8 
*100 watt 1 10 


Available shortly 


SINGLE COIL reart & czar 








Standard Voltages (100-130 & 200-260) 
s. d. 
15 and 25 watt ... $s 
40 and 60 watt ... 1 3 
FG WHE xs a 2 
100 watt 1 9 
150 watt Sen sis 29 

CLEAR 

" 200 watt Re, Sees 4 6 
300 watt a ae 8 0 
ONE ace S5e.. caus om 10 6 





Prices do not include Purchase Tax. 


Write for Price List OS 9759 which gives full particulars of all price reductions. 








Announcement of The General Electric Co., Ltd, Magnet House, Kingsway, London, W.C.2 
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From the simplest MOULDING to the most complex job 








sulded brads 


CHESTER ROAD TYBURN BIRMINGHAM 








Te | 


USAG mm Just another, and better, 
name for Salvage (too much 


identified with War), or Wastage—intolerable 
in business. Plastic scrap is positively not waste 
when there is a MASSON ROTARY CUTTER 
at hand to render it usable. Hundreds in 
continual use have proved it. For reducing all 
kinds of Plastic materials and synthetic rubber 


‘Use THE MASSON 
ROTARY CUTTER 


BLACKFRIARS ENGINEERING CO., LTD., 
BLACKFRIARS HOUSE, NEW BRIDGE STREET, E.C.4. 
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“D” DAY ON THE BEACHES 
Called upon at the shortest notice to solve new braking problems 
arising from amphibious conditions of warfare Ferodo Limited made 
A MAJOR CONTRIBUTION 


to the invasion of Europe. Experiment, solution and mass production 
followed upon each other in the space of twenty days. 


a oe 


BRAKE AND CLUTCH LININGS 


s oem 


FERODO tineTtes - *CHAPEL-EN-LE-FRITH [REROLO] 
a 


_— 
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Impr nabad. 
and Coated) 





For the MANUFACTURE of © 
LAMINATED SHEETS & TUBES | 


“SAMUEL JONES & CO.LTD 


= 16-17 NEW BRIDGE STREET, E.C4. PHONE: CENtral ral 6500 









sli nd rds 
YESTERDAY z 1 et * : 


nol gare 






IMPROVE 
YOUR / 
PRODUCTS 4 


lvite to 


TENAPLAS 


PIONEERS /N PLAST/CS LTD ofa at FEKE Baey 
7 PARK LANE LONDON W 1 isucarors co 17 eC! Road. FELTHAM. Middlesex. 


WALTHAMSIOW. E17 
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Keep your eye 





Expert advice for water users 









Pumping and conveying water to where you want it take a lot of 
power (and much fuel and money). Water is even more precious 
if it has been heated or purified in your works. 

How to make the best use possible of your water supply is told 
in these handy booklets : 


FUEL ECONOMY BY WATER SAVING 


BLOW-DOWN (Bulletin No. 35) 
(Bulletin No. 31) 


Too often the blowing down of 


This is a survey of the economies 
(many of them substantial) that 
are possible in water supply for 
boiler feed, drinking and washing, 
process and cooling. It tells you, 
too, how to clean water mains and 
plant, and how to keep them clean. 


boilers is merely a matter of 
routine, bearing no relation to 
need. Excessive or insufficient 
blow-down are both serious fuel 
wasters. This Bulletin tells you 
why, when and how much to blow 
down. 








THE UNORTHODOX USE OF 


WATER TREATMENT (Bulletin No. 39) ECONOMISERS (Bulletin No. 30) 


The correct treatment of water, 
whether for boiler feed, cooling or 
process is a matter for the specialist. 
This Bulletin surveys the whole 
field and describes briefly the 
methods available for overcoming 
your difficulties. 


This Bulletin shows how to obtain 
the maximum results from your 
feed-water economiser. Some of 
the suggestions may be new to 
you, e.g., the use of a condemned 
plant for process water heating or 
as an air heater. 














A SOUND ANSWER to practically every problem of fuel 
economy is quickly found in these Fuel Efficiency Bulletins. 
Keep a list of their titles handy; t&en you can turn up at 
once the particular Bulletin you need. The Bulletins are free / 

from your Regional Office of the Ministry of Fuel and Power. “ZS 
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Moments ¢haz Matter . . 


ITAL _ moments 

these....when upon 
the skill of the opera- 
tor and the efficiency 
of his radio equipment 
depend the safety of 
plane and crew and 
the success of the 
mission! It is in 
recollection of such 
moments that we are 
proud to put all we 
know into the design 
and manufacture of 
our products. 


For 





Mouldings tha Matter . 
KENT MOULDINGS 


PROPRIETORS, KOLSTER BRANDES LIMITED 


FOOTSCRAY, KENT 





Telephone : 
Footscray 
3333 
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Telegrams: 
Kolsterphone 
Sidcup 














ACETATE 


AND 


NITRATE 


Sheet off-cuts and scrap 
Plastic Materials of every 
description wanted 


We can arrange collection 
Top Prices Paid 


LLOYD’S 


72, BRIDGE STREET, 
CHRISTCHURCH, HANTS. 


*Phone: CHRISTCHURCH 504 








Ne 
in MOULDS for 
MODERN PLASTICS 


| sig and Bauiges. 









214/222, Cardigan Road, LEEDS, 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association. 











SON 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE C217? 
WOOLFOLD, BURY, LANCS. 


Telephone: Bury 1560-1 Telegrams :“Bysonite, Bury. 
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when designing that froduct 


ELO plastics have given to industry a wide range of 
materials, often developed to meet specific and exacting 
needs—thus overcoming many practical difficulties which 
arose with the use of older materials. 











Whatever YOUR problem—whether corrosion, resistance to 
heat, to friction, to compression, insulation or shock resistance 
in the electrical industry—whatever strength/weight ratio is 

important—then ELO is the answer. 


We suggest that you consult us before preparing your post-war plans— 
we shall be glad to help and advise you. 


MOULDINGS, POWDERS, RESIN AND VARNISH. 
FOR EVERYTHING ELECTRICAL AND 1,001 OTHER USES. 


Gi 
Yp 


- W l 
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é rite NOW for information toTHE RESEARCH SECTION, BIRKBYS LTD.,LIVERSEDGE YORKS. "*<*sou7me 


ff Reihe. : 
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—same cabinet—same contents, but what a difference ! A bulging, dog-eared, untidy 
collection of time wasting files, or Shannoblic Suspended Folders—always in position, 
always neat and tidy. Large adjustable angled tabs reduce filing and finding time to 
seconds. Shannoblic fits your filing cabinets and most deep desk drawers, or a small 
unit is available for desk top use. Send Id. stamp for leaflet (Paper Control Order 48). 





AanNOn 


THE SHANNON LIMITED 
IMPERIAL HOUSE (Dept. D.4), 15-19 K'!NGSWAY, LONDON, W.C.2 
And at Birmingham, Bristol, Liverpool, Manchester, Newcastle, Glasgow (Agents) \y 
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HEELEY SILVER ROLLING MILLS LTD. 
WORKS - GUERNSEY ROAD, SHEFFIELD 


TELEGRAMS: IXION SHEFFIELD 


@® PPI 


TELEPHONE 51081 
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} 
RATS 


have found a valu- 








able new field of 





application in the examination of plastics. Never before 
has this method of inspection been applied to so suitable 
a medium. 

Specially developed Industrial X-Ray Apparatus is now 
available for the Plastics Industry, and we are ready to advise 


on the choice and application of equipment. 
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Aircraft Components 
made by 
Plastra Components Ltd. 
Weln yn Garden City 


12; 


Special grades of 
BAKELITE LAMINATED for post-forming 


The special grades of Bakelite laminated materials for post-forming 
have already enabled engineers and designers to solve problems of weight 
and production which formerly lay outside the practical orbit of plastics. 
These laminated materials are strong, durable and exceedingly light in 
weight. They can be formed—even in double curvatures—on inexpensive 
wooden formers and cut and machined without difficulty. They are ideal 
laminated materials for large-dimension units. The standard gauge is 
j;-in., but the sheets can be supplied in other gauges to meet specia: 
requirements. 

Full particulars and advice will be given gladly on request 


TREFOIL 


BAKELITE ® PLASTICS 


REGD. TRADE MARKS 


Pioneers in the Plastics World 


BAKELITE LIMITED - 18 GROSVENOR GARDENS - LONDON S.W.1 























Vol. IX. No. 99 





AUGUST, 





Dealing with the Manufacture, Uses 
and Potentialities of Plastic Materials 





Proprietors - - TEMPLE PRESS LIMITED 
Managing Director - ROLAND E. DANGERFIELD 








Editor - - M.D. CURWEN, B.Sc., A.R.LC. 
Offices - Bowling Green Lane, London, E.C.1 
Page Page 
Editorials .. a .. 366 World’s Industry wane 
Plastics .. . 385 


‘‘Beetle’’ Bee Feeder .. 368 


Microscopic Examination of 
Plastic Materials (Contd.), 
byJ.H. Wredden,F.R.M.S. 369 


Hardness of P.V.C. .. ree 


High - frequency suinnnen, 
by W. S. Penn, B.Sc. .. 388 


Production News .. .. 397. 


Supplying Plastic Mouldings, 
by W. M. Halliday .. 400 


Plastics in Tool, Jig and Resinoids and Other Plastics 
Fixture Construction, by as Film Formers, by B. J. 
E. E. Halls é .. 376 Brajnikoff, . a .. 412 
NOTICES 


“ PLASTICS ” is published in London, England, on the second Wednesday of the month. 


All instructions, matter and passed proofs for all 
kinds of advertisements must reach the Head 
Office of “PLASTICS” by the 28th of each month 


to ensure insertion in the following month's issue. 





Head Offices: 
Bowling Green Lane, London, E.C.1. 
Inland Teleg o“P , Phone, London. “s 
Cables- -.- - -~ * Pressi 


's, London.” 
Telephone - - Terminus 3636 ( (E Private Exchange). 


Midland Offices (temporary) : 241, Warwick Road, 
Kenilworth, Coventry. 


Felephone | Kenilworth 415 
Northern Offices—Manchester: Deansgat 
House, 274, Deansgate. 


Telephone—Blackfriars 5038-9. 
Telegrams—" Presswork, Manchester.” 








SAVE PAPER 


More thanever is paper waste required for our war 
industries. Waste paper makes munitions in a 
hundred forms—from sh l ts. 











The fact that goods made of raw materials in : 
short supply because of war conditions are : 
advertised in this journal should not be taken as : 
an indication that they are necessarily available : 

for export. ; 


































































>. 








366 


EDITORIALS 





Atomic 


O more startling or important news 

has ever struck the ears of the world 
than the radio broadcast at nine o’clock 
on Monday night, the 6th August, 1945. 
Atomic energy has been employed at last! 

No superlatives yet designed by Holly- 
wood can be applied to express what this 
will mean to our future world nor to the 
changes that will follow from now on. 
The news is as exciting as it is bewilder- 
ing, and as sudden as it is full of hope. 

But it should be made quite clear that 
we have succeeded in one part of the 
problem only. Atomic energy has been 
used as an explosive force, and, while it 
has presumably been partly controlled, 
the more important work of completely 
harnessing the energy to produce con- 
trollable results has not yet been done 
nor perhaps even attempted. 

No doubt we shall henceforth be the 
observers of a new stream of discoveries 
flowing therefrom, but at present we need 
only concern ourselves with the realiza- 
tion that we foresee a new source of 
energy which can be called truly 
inexhaustible; with it there will arise a 
new world prosperity (if we can only use 
it aright), such as past and present 
civilizations were incapable of conceiving. 

We have all toyed in the past with the 
idea and with the amusing yet more or 
less theoretically accurate statement that 
a great ocean liner could cross the 
Atlantic on the atomic energy contained 
in a single lump of sugar. Once the 
physicists dream, it now comes. within 
the range of probability, although, since 
we humans cannot help but waste our 
possessions, it will take two lumps. 

From this point onwards, if we give 
our imaginations full play, we may dream 
of really abundant power, heat and light, 
really warm and cool houses, electric 
motorcars, electric washers and cleaners, 
truly clean cities so that we won’t need 
the aforesaid washers or cleaners, and 
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Energy 


electrically heated earth for all-the-year- 
round agriculture. It seems strange, but 
it is difficult to exaggerate the possible 
results of the new discovery; the time of 
their arrival and their cost simply cannot 
now be estimated. 

From the point of view of the effects 
on our industry, which, be sure, would 
be tremendous, it is interesting and per- 
haps amusing to recall that a few short 
months ago the Editor was bewailing the 
coming crisis in petroleum, the end of 
which we foresaw within the next few 
decades. We said then that only atomic 
energy would be the solution. If atomic 
energy can be employed on a large scale 
by the industrial nations of the world 
within the next 20 years, then petroleum 
will be saved and petroleum and coal will 
take very back seats as prime movers. 
There will be all the raw materials we 
want for chemicals and plastics for the 
next thousand years. 

We shall not be foolhardy enough to 
prophesy when these changes will take 
place, but it takes no great prophet to 
tell us that when it does the plastics 
industry will be booming. 

The most important work of the imme- 
diate future will be by the Governments 
of the world—to reaiize what the impact 
of this discovery on humanity means and 
to control its use by mankind. 

One of the most heartening facts of the 
discovery is the complete collaboration 
that has existed between Great Britain, 
the United States and Canada during the 
purely scientific investigations and during 
the so-called industrial production that 
followed. 

We do not know in detail yet the part 
played by each, nor does it matter. 
There has been an amity unsurpassed in 
our mutual relationships, a friendship 
which must continue so that the peace of 
the world may be assured. This is accen- 
tuated by the news that the clue to the 
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problem was presented to the world by 
an escaped woman scientist from Ger- 
many and that the intensive work that 
followed was carried out by British, 
American, Canadian, Danish, French and 
refugee German scientists. 


The Story of a Gaffe 


— the year 1937 we attended a 
lecture on alcohol as a source of 
plastics, given by a well-known authority 
on alcohol production. So far as we 
remember, the talk revolved around 
polystyrene and those interesting acetone 
plastics which for some sad reason have 
never been developed industrially. 

After the important questions had been 
asked and answered, the chairman, our 
good friend Dr. A. J. V. Underwood, 
looked at the present Editor of this 
journal and asked him to say a word. 

Out of perversity and in great ignor- 
ance, we launched forth on the need for 
more research in plastics, and said that 
we hoped that one day this country 
would carry on to a conclusion the work 
started by Emil Fischer on polypeptides 
and protein-like compounds, ‘‘for I am 
convinced that from it would come some 
of the strongest and best plastics.’’ 

If looks could have slain, we were 
dead mutton. The lecturer looked down 
his nose at us, said they weren’t going 
to play about with messes of that sort, 
and, in sum, inferred that we should run 
away and play elsewhere. 

We ran away and played elsewhere, 
and it was not until 1938 that we learned 
that Carothers, in the U.S.A., had been 
playing about with such messes to some 
effect since 1928. 

All this melancholy flash-back because 
we have just read one of the questions in 
the 1945 examinations for the associate- 
ship held by the Royal Institute of 
Chemistry : — 

“Give an account of the researches 
referred to in the following quotation: 
The production of nylon yarn for textiles 
represents the finale of a_ brilliant 
research programme by Carothers and his 
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associates, who set out to build up a fibre 
based on the classical researches of 
Fischer and Abderhalden into the struc- 
ture of polypeptides and proteins.’’ 


New Books 


HE stream of new literature flows fast; 
a good sign of the strength of the 
industry. ; 


‘* Whither Plastics,’ by H. Ronald 
Fleck, M.Sc., F.R.I.C., is the latest 
attempt to explain the kaleidoscope of 
plastics, not only to that rather nebulous 
‘‘man in the street’’ but also to the more 
important host of technologists and indus- 
trialists who so far have encountered or 
employed only the older and more con- 
ventional materials of construction. We 
say more important, because it is that sec- 
tion which, once conversant and familiar 
with our materials, will solve most of the 
problems of teaching ‘“‘the man in the 
street.’’ 

Mr. Fleck is that rare type of person— 
a scientist of high order, an individual 


thoroughly conversant with the world of 


plastics in manufacture, use and testing, 
and one quite used to putting his thoughts 
down on paper (his first book, ‘‘ Plastics, 
Scientific and Technological,’’ was imme- 
diately successful) . 

The book contains only 100 pages, but 
in them is condensed a remarkably fine 
mass of information regarding the all- 
important raw materials of the plastics 
industry and their availability, and 12 
chapters which deal with the application 
of plastics to industry, e.g., electrical, 
building, textile, automobile, aircraft, 
engineering industries, etc. 

Published by Temple Press Ltd. Price 
15s. net. 

** Modern Plastics,’ by H. Barron, 
Ph.D., F.R.I.C., is a different type of 
book, being completely technical” in 
aspect. It is a most adequate survey of 
our scientific knowledge on the subject 
welded in a very balanced manner into 
the manufacturing processes which are 

(Continued o2 page 411) 
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The Busiest Bees 





HAT? Do bees need plastics, too? 

Mr. J. Johnston, Managing Director 
of Universal Plastics, Ltd., thinks so. 
He has designed and taken out a pro- 
visional patent for a bee-feeder moulded 
in Beetle urea-formaldehyde moulding 
powder. The explanation is that Mr. 
Johnston makes a hobby of keeping bees, 
to such an extent that his apiary is on 
the roof of his North London moulding 
factory. 

On this page is a photograph of the 
moulded bee-feeder. The bee coming 
over the top is clearly in urgent need of 
nourishment, while bees 2 and 3 have 
safely descended the ladder and are 
drinking in complete comfort—for a bee. 

The main purpose of an autumn bee- 
feeder is to provision a hive for the 
winter with syrup made of cane sugar 
dissolved in boiling water. The bee- 
feeder functions in exactly the opposite 
manner to a wasp trap. It must be 
designed so as to keep out marauding 
bees and other insects, and yet permit 
the bees in the hive to drink their fill and 
clamber back to sanctuary, without fall- 
ing in the syrup and being drowned. 


feed from 


a “Beetle” 
Bee-feeder 





There’s no sting to this tale; 
in fact, “‘ out of the strong 
cometh forth sweetness.” 





Mr. Johnston’s Beetle bee-feeder con- 
sists of a circular basin with a detachable 
loose cover. It holds about 14 pints of 
syrup—sufficient for one night of carousal 
by a small hive. At the centre of the 
basin, and rising almost to the height of 
the perimeter, is a chimney with slight 
cutaway steps to give secure foothold to 
the bees before—as well as after—drink- 
ing. These ledges, which occur at 
intervals of ;3; in. on the inside and out- 
side of the funnel, are, of course, 
engraved in the mould. 

Hitherto, comparable bee-feeders have 
usually been made of tin with a per- 
forated zinc gauge attachment in the 
centre. Thése were awkward to clean, 
liable to rust, and cold during the time 
of actual feeding. 

The Beetle moulding on the other 
hand, will not rust or corrode, is sturdy, 
weather-resistant, simple in construction 
and easy to clean, and has good heat- 
conserving properties. This last quality 
is desirable because the syrup must be 
served warm. 

Best of all, by all reports bees like 
‘*Beetle.”’ 
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The Microscopic Examination 


of Plastic Materials (continued) 
By J. H. WREDDEN, F.R.MLS. 


(Chief Chemist, lgranic Electric Co., Ltd.) 


In the July issue the author stressed the 
importance of microscopic work in the plastics 
industry, and gave as his first example an 
analysis of a wound laminated structure at low 
magnifications. 


W* may now proceed to the examina- 
tion of the core at relatively high 
powers, i.e., from 10 diameters upwards. 
First let us get a general idea of its 
structure made up as it is of the primary 
and secondary cores. This is clearly 
shown in Fig. 11, which illustrates the 
primary core with a portion of the 
secondary core in transverse section. In 
the former we see quite clearly how the 
paper is wound to form the mandrill upon 
which the secondary core is built; further- 
more, the effect of the applied pressure in 
the curing process is apparent, inasmuch 
as the primary core appears to have been 
distorted to a defined cruciform section. 

The curve on the 
longer arms of the 
cross is no doubt 
an effect caused by 
the winding of the 
secondary core, 
thus this view 
would indicate that 
the secondary core 
was wound anti- 
clockwise. 

In _ considering 
the orthodox prac- 
tice of making this 
material which em- 
ploys a paper im- 
pregnated with a 
solution of. the 
resin in alcohol, 
one important 
point is brought 





Fig. 11.—General structure of core, 
showing primary and secondary cores 
(mag. 10 diameters). 


to light by this photomicrograph: it 
is the presence of large gaps in the 
structure of the primary core. Between 
successive layers of the paper exist 
particles of resin containing a great num- 
ber of bubbles ranging from those which 
are very small in diameter and hardly 
visible at this magnification to large 
clearly visible bubbles. The existence of 
these may be due to two reasons; first, 
it is possible that the solvent was not com- 
pletely removed from the resin, thus giv- 
ing rise to bubbles of trapped solvent 
vapour generated by the curing process, 
and, secondly, the bubbles may be due to 
the presence of water vapour. Regarding 
the latter, and in view of the fact that 
water is a product of the condensation 
reaction, it is difficult to see how it is 
to be eliminated from a finished moulding. 
This might be improved upon in cases 
where heating takes place internally, as 
in high-frequency 
heating; however, 
this point is raised 
in the hope that it 
might offer some 
slight help to those 


intimately con- 
cerned with the 
problem. 


In this particular 
case it seems likely 
that the bubbles 
are due to a combi- 
nation of both the 
aforementioned fac- 
tors, that is to say, 
incomplete solvent 
removal and water 
vapour, in spite of 
the heat, pressure 
and the fluid nature 
E 
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of the resin under 
these conditions at 
the time of curing. 
The gaps between the 
layers of paper are 
surprisingly _ large; 
the deformation due 
to. winding is also 
surprising. To sum 
up, the most reveal- 
ing information to be 
gleaned from this 
illustration is the 
presence of bubbles 
in the resin masses 
and the tendency for 
the primary core to 
adopt a_ cruciform 
action. 

Now let us ex- 
amine the structure of the secondary 
core. In this case we can distinguish 
the separate layers of paper, although 
they are much more closely arranged 
than in the primary core; in fact, 
the whole structure gives an impres- 
sion of greater homogeneity in com- 
parison with this latter. We can also see 
that, contrary to the impression gained by 
unaided visual examination, the paper in 
the secondary core does not follow a truly 
spiral course at all; instead it takes ‘the 
form oi a series of waves. 

Now, suppose we examine the reason 
underlying the development of this struc- 
ture. If we consider the primary core to 
possess two axes, a major axis running 
along the length of the cross, as it were, 
and a minor axis at right angles, being 
the axis of the arms of the cross, then it 
will be clear that the ends of the primary 
core along both the major and minor axis 
will be responsible for the generation of 
a positive fold or wave in the paper. The 
depression between any major and minor 
terminal points which succeed one 
another will, of course, give rise to a 
negative fold or wave. (The white lines 
at the top of the illustration are cracks in 
the section and should be ignored.) It 
will be noticed that the points of origin 
of the positive waves vary in sharpness, 





Fig. 12.—Primary core, showing i 
folds in paper (mag. 140 diameters). — 
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thus of the two 
points due to the 
minor axis the upper 
one is sharper than 
the lower, as a result 
of which the pre- 
sence of a gap at the 
peak of the wave be- 
tween each succeed- 
ing layer of paper in 
the secondary core, 
is indicated, the size 
of this gap being dic- 
tated by the slope of 
the wave. These 
waves, particularly 
the positive, proceed 
through the 
structure of _ the 
secondary core to the 
periphery and they will be referred to at 
a later stage in connection with the 
development of high-tension material. 


Method of Preparing Specimens 


In our examination of this phenolic 
laminate, we have so far obtained a very 
good general idea of the structure of the 
material. Suppose we now examine the 
points raised in somewhat greater detail 
at higher magnifications, but before pro- 
ceeding to this a word of explanation 
about the type of specimen will not be 
out of place. Briefly, there are two basic 
methods of preparing the specimen, the 
one enabling the examination to be con- 
ducted by transmitted light, which 
involves the making of a transparent 
section; in other words, a slice of the 
material which is thin enough to be trans- 
parent, the thickness of these sections 
being of the order of 0.005 to 0.001 in. 
(Fig. 11 is a transparent section). The 
other method depends upon view by 
reflected light and consists of treating the 
specimen, which may be a piece of the 
material about one-eighth of an inch in 
thickness, cut in the desired direction in 
much the same way as for metallurgical 
specimens; that is to say, the surface to 
be examined is polished to a scratch-free 
surface, but instead of etching the surface 
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it is slightly stained with a _ biological 
stain, such as eosin or methylene blue, in 
order to make the cellulose visible, as 
otherwise very little of the structure will 
be seen. This method is not so useful as 
the first, nevertheless, it has its advan- 
tages in certain cases, and is then to be 
preferred. 

So much, then, for the methods of 
preparation. If we now refer to Fig. 12, 
we see an illustration depicting the folds 
of the paper in the primary core of a 
specimen of the material in question at 
one end of the major axis of the core. It 
is a transparent section photographed at 
140 diameters, and shows clearly how the 
paper appears to have been used in 
double thickness for the purpose of the 
initial rolling, the paper apparently being 
0.001 in. thick. However, the signifi- 
cance of this illustration lies in its demon- 
strating the presence of spaces, which 
sometimes amount to as much as the 
thickness of the paper between succes- 
sive layers, although it must be borne in 
mind that these apparent spaces are not 
voids, but solid resin. In this particular 
case the bubbles in the resin were so small 
as to be masked by the intensity of the 
light coming through. However, the pur- 
pose of the photograph in showing how 
far from being homogeneous the structure 
really is, is amply 
fulfilled. 

Now suppose we 
examine the struc- 
ture of the secondary 
core at closer quar- 
ters. Illustrated in 
Fig. 13 is a portion 
of the positive wave 
generated by _ the 
sharper of the two 
terminal points of 
the minor axis of the 
primary core, shown 
in Fig. 11. The 
photomicrograph is 
at 320 diameters and 
shows the large gaps 
between _ successive 
layers of paper in 
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Fig. 13.—Gaps between layers of paper 
in secondary core. (Mag. 320 diameters.) 
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the secondary core at the peak of the 
wave. The effect of this folding action of 
the paper is clearly seen, the dark portions 
are the cellulose. of the paper which is 
not impregnated with the resin, while the 
clear portions are pure resin; the reason 
on which this assumption is based is that, 
if the cellulose of the paper (in this case 
cotton) were completely impregnated, it 
would be nearly invisible due to the small 
difference in the refractive indices of the 
resin and the cellulose, whereas the 
difference between the refractive indices 
of air and cellulose is much greater. This 
property of a body becoming invisible 
when immersed in a liquid of the same 
refractive index as itself is very useful 
in determining the degree of impregna- 
tion of the paper or fabric in these lami- 
nated phenolics, from which it will be 
seen that it is very nearly, if not quite, 
impossible to impregnate completely the 
cotton fibre due to its tubular structure, 
and the fact of the presence of air inside 
the tube. 


Faults in Impregnation 


The cellulose wall being impermeable, 
it is very difficult to visualize every 
fibre of cotton being filled by the mould- 
ing pressure forcing the resin into the 
tube via the ends. This, of course, does 
not occur and, as 
will be shown subse- 
quently, the fibre is 
flattened by the 
pressure rather than 
filled with resin, 
although this filling 
does take place in 
isolated cases. Thus, 
we may ask if the 
fibres are flattened, 
what happens to the 
air inside the tube? 
It appears highly 
probable that it is 
simply compressed 
and therefore each 
little cotton fibre will 
act as a reservoir of 
.compressed air. 
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Taylor and Randall, in a paper to the 
I.E.E., entitled ‘‘ Voltage Surges Caused 
by Contactor Coils,’’ found that voltages 
of the order of 16,000 were frequently 
encountered and pointed out the dele- 
terious effects on the insulation of the 
system in general if it had air occluded 
in its structure, particularly if the air 
was under pressure. The cumulative 
effects resulting from the formation of 
high local concentrations of ozone need 
no emphasis; it is for this reason that it 
is desired to stress the tubular nature of 
the cotton fibre and consequent trapping 
of air in fabrications such as those under 
discussion. This undesirable condition 
can, of course, be avoided by the use of 
a base material composed of solid fibres. 

The chief interest in this illustration 
lies in the condition of the resin in the 
pockets formed between the layers of 
paper, in which the presence of numerous 
bubbles is clearly shown. The important 
point to bear in mind is that these exist 
in the mass of the secondary core; thus 
we have in the whole core structure a 
mass of resin containing innumerable 
bubbles, probably of solvent vapour and 
water vapour, together with an appar- 
ently equal mass of cotton fibres, each 
one of which contained a small residuum 
of air under compression, all of which 
shows that the structure as a whole is 
not as homogeneous as first considered. 
This is the probable reason for the poor 
electrical properties of the laminated 
phenolics when measured between cut 
edges, whereas these properties are 
known to be good when taken between 
the sealed faces of a sample. In view of 
the aforementioned remarks, the unim- 
pregnated condition of the base material 
would appear to offer a sound basis for 
the argument, particularly so in cases 
where the base material is a cotton fabric. 

Apart from the undesirable presence of 
air in the material, the effect of the 
presence of unimpregnated cotton fibres 
on the moisture absorption of the body 
as a whole must not be overlooked as 





1 “Voltage Surges Caused by Contactor Coils,” 
Taylor and Randall, Journ. Inst. Elec. Eng., Vol. 
90, No. 14, 1943. 
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this may be looked upon as taking place 
by two methods, first by direct absorp- 
tion of the cellulose, and in the second 
place by capillary action due to the 
nature of the fibres; however, this subject 
will be thoroughly dealt with later. 

Thus we may distinguish three distinct 
types of structure, or rather modifications 
of the same type. In the core of this 
material, first, we have the primary 
core, which is seen to be of a charac- 
teristic shape and whose structure con- 
sists of the basic ‘‘ brown paper,” 
together with relatively large spaces filled 
with resin. This is followed by the 
secondary core, more compact in struc- 
ture, the layers of paper lying close 
together in a wave formation. This 
structure does not include that formed at 
the peak of the waves, which we may 
call the third type or modification wherein 
we have a similar open structure to that 
encountered in the first case, but within 
definite limits and oriented in certain 
definite directions, as a_ resultant 
secondary structure due to the particular 
formation of the primary core. The 
whole may be considered as a compact 
and solid mass with the spaces between 
the fibres and paper occupied by resin, 
although we have seen that the resin 
itself is possessed of numerous cavities in 
the form of bubbles of different sizes. 
Reference to Fig. 13 will also show cotton 
fibres in transverse section, when the 
lumen or bore may be clearly seen in 
some cases quite open. Where this 
occurs it must be assumed that the pres- 
sure in curing has forced the resin into 
the fibre for a short distance at each end 
where the section was cut. 

This core’ material is typical of the 
paper phenolic laminates, cured under 
heat and pressure. The usual physical 
and electrical characteristics in evidence, 
and the material may be taken as repre- 
sentative of that class. This is not the 
case, however, with the body portion of 
this material, which is built on to the core 
by rolling and cured by heat, only slight 
pressure being applied. A photomicro- 
graph of a portion of this section is shown 
in Fig. 14; the magnification is 140 
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Fig. 14.—Photomicrograph of body 
portion, showing open structure. 
(Mag. 140 diams.) 


diameters and the structure of the resin 
was purposely over-exposed in order to 
accentuate the layers of paper and so 
make the whole picture clear. The resin 
substance is therefore indicated by the 
white bands while the paper is shown by 
the dark bands. The most outstanding 
feature is the regularity of the spacing 
between layers of paper giving the 
appearance of a very open type of 
structure. Moreover, it is definitely 
much more loosely bonded, due to the 
absence of pressure in the curing process, 
as a consequence of which the paper 
fibres are very incompletely impregnated. 
Hence the moisture absorption is high and 
the question of curing is problematical. 
The general looseness of this structure is 
very well shown when it is compared 
with a portion of the more compact sub- 
stance of the core, photographed under 
the same conditions, as shown in Fig. 15. 
Here we see that the pressure is sufficient 
to reduce the gaps between layers of 
paper to insignificant proportions, like- 
wise the paper itself shows the effect of 
the curing treatment to a marked degree. 
It is very much more distorted and its 
outlines broken up, whereas (Fig. 14) 
the paper has not been subjected to any 
great pressure and in consequence appears 
practically unaltered. 

This body material has one advantage, 
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Fig. 15.—Photomicrograph of more 
compact core, showing reduced gaps. 
(Mag. 140 diams.) 


however, as it possesses excellent machin- 
ing properties. This is very well shown 
in Fig. 10 (see July issue). The test 
pieces illustrated were machined in the 
normal way, no special care being taken 
to produce the finish shown. As will be 
seen, the threads are clean and true; some 
idea of the properties will be gained when 
it is stated that one can produce a 4BA 
tapped hole in the material without taking 
undue care, the finished thread being 
remarkably clean and true to size. 

In concluding the first part of this 
account, the author wishes to express his 
appreciation and thanks to Igranic 
Electric Co., Ltd., for permission to 
publish the results of routine research 
carried out in the works laboratories. 
All photomicrographs, unless otherwise 
stated, were taken by the author and 
appear by courtesy of Igranic Electric 
Co., Ltd. 
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Measuring Hardness of P.V.C. 


After Saechtling, ‘‘Kunststoffe,” 1944 /34/179. 


Details are 


Given of Current: Methods for Determining the Hardness of 


Various Grades of P.V.C. 


Curves are Given Correlating 


Different Hardness or “Softness”” Numbers and the Mechanism 
of Certain Anomalies is Explained 


polyvinylchloride the following tests 

may be applied :— 

1. Shore hardness with needle-type 
penetrator under spring load but with- 
out pre-load. 

(a) The penetration depth is read 
at the moment the instrument is 
placed on to 


Fe determining the hardness of 


testing rubber. The results have, for all 
degrees of hardness, a distinct relation- 
ship to those obtained with the standard 
Shore instrument, which is not so easy to 
handle. Conversion factors are given in 

German Standard DIN 53 503/2. 
For soft polyvinylchlorides, however, 
the relation between Shore hardness and 
DIN DVM §hard- 





the sample; the 
instrument can 


ness is not abso- 
lutely the same as 
that given in DIN 





be pre-set to 
the expected 





53 503/2 for soft 
rubber. It is also 





value in order 
to facilitate 


of decisive import- 
ance whether the 





readin g. 
(Schopper. ) 


Shore hardness is 
determined accord- 





(b) The 
penetration 


4. 


Te 
V4 
4 


e’ ing to 





methods 





depth is read 
10 seconds 


DIN DVM- Soft 





(la) or (1b). Fig. 
1 represents the re- 





i 





after the in- 











strument has 


lationship between 
Shore hardness and 














been placed on 20 
to the sample. 
(Standard 
DIN 53/503/2, 
March, 1943.) 


2. Test for 
hardness with 
ball _penetrator; 
load by weight 
with pre-load, reading 10 seconds after 
application of the test load. (German 
Standard DIN DVM, 3503, June, 
1938.) 


The method according to (1a) is widely 
used; it was introduced in order to 
exclude the influence of plastic deforma- 
tion on the result.!_ The method accord- 
ing to (1b) is intended for the application 
of the Shore pocket-type instrument for 





“ 
Shore No. ness. 


Fig. 1.—Curves showing the relationship 
between Shore hardness numbers and 
DIN and DVM softness numbers. The 
cross-hatch area represents a close 
grouping of curves approaching each 
other too closely for individual plotting. 


PN 


DIN DVM hard- 
Curves are 
based on the re- 
sults of systematic 
tests on six dif- 
ferent series of 
pol yvinylchloride 
made up with dif- 
ferent plasticizers 
and with different fillers. Owing to the 
closeness of the curves some have not 
been introduced in the drawing; this area 
has been cross-hatched. The relationship 
given in DIN 53 503/2 for rubber has also 
been introduced. The differences between 
methods (la) and (1b) for variation in 
P.V.C. contents are shown in Fig. 2, 
which are valid for all plasticizers. 
Measurements according to (la) pro- 
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duce an S-shaped curve, i.e., both small 
and very large amounts of plasticizers give 
relatively low hardness. Method (1a) 
takes account of the rapid elastic 
deformation; in the case of method (1b) 
the elements of slower elastic and plastic 
deformation are also considered. 

In conformity with the results of hard- 
ness measurements according to (la), the 
rebound elasticity of reasonably hard 
masses and very soft masses is higher than 
that of masses of medium softness. In all 
hardness series, rebound shows a mini- 





tb 


Shore No. 
é 








PUC. Cont 


Fig. 2 (above).—Curves showing 

relationship between Shore- 

hardness and P.V.C. content of 
various brands of Igelit. 


Fig. 3 (right).—Curves showing 

relationship between Shore- 

hardness and “‘softness’” number 
for soft grades of P.V.C. 


mum. Method (1b) constitutes a better 
measuring method for hardness, as _ it 
gives an approximately continuous series 
of values, due to the fact that the pointer 
does not move quickly after the test 
period of 10 seconds. 

When using plasticizers not strictly 
compatible with polyvinylchloride, even 
method (1b) indicates a reduction of the 
softening effect with excessive amounts of 
the added medium used. The behaviour of 
plasticized masses when loaded vertically 
is evidently influenced by any cellular 
structure which may exist. 


Conversion Factors 
For the mutual conversion of results 
obtained according to methods (la) and 
(1b), an empirical rule valid for all series 
can be derived from Fig. 2. 
To ensure uniformity with the standard- 
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ized method for soft P.V.C., only method 
(1b) can be recommended. Scatter of 
values with changing (qualitative) com- 
position remains within reasonable limits 
for this method, except possibly in the 
case of very soft types, for which a simpli- 
fied conversion curve (Fig. 3) is generally 
applicable. This can be expressed by:— 


Softness = 166 — 1.66 Shore-hardness. 
Shore-hardness = 100 — 0.66 softness. 


The reason for the variation from the 
standard relation for rubber can be seen 
in the greater capacity for plastic 
deformation of soft Mipolam, which 
causes flow under the pre-load. W. 
Kuntze? referred previously to the 
influence of the pre-load generally in 
hardness tests, in particular in the case of 


Soft No. 





Shore No. 


ball-hardness tests on soft rubber-like 


compounds. 
Somewhat curiously, whilst the 
‘“ permanent,’’ plastic reaction of these 


materials has been discussed side by side 
with their true elastic behaviour, few, if 
any, references seem to have been made 
to the reactions characteristic of struc- 
tural breakdown, such as may occur, for 
example, in the more brittle cellular 
materials, and in hard timbers, when 
tested under unsuitable conditions by the 
ball-penetration method. 





(1) P. Kluckow inH. Herfeld : ‘Die Qualitatsbeurteilung 
aaah usw. Freiberg, 





2) W. Kuntze, “*Kautschuck,” Vol. II, 1940, pp. 83-87. 
“Kunststoffe,” Vol. 30, 1940, p. 333. 
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Plastics in Tool, Jig and — 


Fixture Construction (conta) 
By E. E. HALLS 


N the previous section of this article 

(‘‘ Plastics,’’ May, 1945), the phenolic 
resin laminated materials of various com- 
positions, and in a variety of forms, were 
broadly dealt with, and it is apt, there- 
fore, to continue at this stage with the 
moulded phenolic resin compositions. 
Generally speaking, of course, mouldings 
can only be entertained when the number 
of pieces required is large, but this is not 
necessarily the case with tools, jigs and 
fixtures. Complicated profiles that would 
entail much machining, and, therefore, 
many labour hours, can be advantage- 
ously moulded even if the quantity is 
small; provided always that the article 
is designed for moulding, and that the 
die costs are not exorbitant. Once the 
moulds are made, there is the advantage 
of quicker production and constancy from 
part to part on repetition work. This 





Fig. 79.—Solder paddles made from phenolic 
resin moulding powder, heat-resisting grade. 
(Courtesy Modern Plastics Catalog.) 





suggests a second occasion on which 
mouldings may be preferable, that is, 
where a fair number of the articles is 
required and constancy of dimensions 
essential. It is stressed that this statement 
does not necessarily include closeness of 
dimensional tolerances, because, natur- 
ally, individual dimensions can be held 
closely to mathematical exactitude in 
metal much more readily than in the 
plastics. It refers rather to the relative 
positions of centres, pillars, seatings and 
the like. 

Various types of handle for tools, 
including electrical tools, obviously fall 
in this category, but it can quite well 
embrace many of the small components 
and fixings on tools and jigs that have to 
be provided in quantity for mass-produc- 
tion assembly lines in the lighter engineer- 
ing and electrical engineering industries. 
Particularly for electrically operated 
equipment, phenolic resin plastics are to 
be preferred to metal castings, because 
the possibility of electrical short-circuiting 
is eliminated, and in heating equipment, 
advantages accrue from the thermal quali- 
ties of higher'specific heat and lower con- 
ductivity as compared with these values 
for the metals. 

In addition to electrical soldering irons 
that are used manually, bench soldering 
fixtures using‘in effect electrical resistance 
heating methods usefully employ simple 
phenolic resin plastic handles. More 
important to-day are some of the recently 
introduced portable jointing equipments, 
such as the electric arc welder and the 
flash fusion jointers. In the latter, par- 
ticularly, the handle provides the housing 
for the mechanical components and for 
many of the electrical items in the circuit, 
so that an electrically insulating material 
is required. This is a case where reason- 
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Fig. 80. — Knife 
for sugar - cane 
hewing. Moulded 


phenolic resin 
handles. 


able dimensional accuracy is required, 
correctness of general dimensions from 
tool to tool is essential, and reasonable 
quantity production can be achieved. 

In Fig. 79 is illustrated an interesting 
range of tools moulded in phenolic resin 
plastic. In this instance the material is a 
heat-resisting grade of moulding powder. 
The tools are known as solder paddles, 
and they are used to smooth out molten 
lead in motor body repair work. The 
Chicago Molded Products Corporation are 
responsible for these, and the illustration 
is reproduced from the “Plastics 
Catalog,’”’ 1941. It will be noted that 
four different shapes are shown, with a 
universal moulded phenolic resin handle. 

To illustrate the broadness of the field 
covered by tools, another photograph is 
taken from the same source. This is 
Fig. 80, and it is a knife used by the 
Collins Company for hewing tropical 
sugar. The handle is a two-piece moulded 
phenolic resin construction, fixed by rivet- 
ing, and the illustration shows the stages 
of manufacture, the pre-form, the mould- 
ings as they come from the die, the 
mouldings after fettling and when 
assembled to the knife blade. This con- 
struction withstands the conditions of 
tropical heat and humidity, the sweat of 
usage, as well as the rough impact shocks 
in service. 

Another tool taken from the ‘“‘ Plastics 
Catalog’’ is that in Fig. 81. This is a 
combined corer and slicer for apples, 
moulded by the Northern Industrial 
Chemical Co. Being entirely in plastic, 
it is hygienic and non-corrodible, which 
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is important from the point of view of the 
life of the tool as well as the quality of the 
fruit with respect to colour, flavour and 
toxicity. 

The versatility of phenolic resin mould- 
ing powders with respect to type is well 
established. The least expensive ordi- 
nary wood flour filled grades can be 
employed in many cases. Mineral-loaded 
varieties are available, e.g., mica-loaded 
powders, when maximum resistance to 
heat is involved, or when greatest stability 
under wet conditions, or in fluctuating 
circumstances with respect to warmth and 
dampness is in question. Chopped flock 
and cambric-filled grades are possible 
when impact shocks have to be with- 





Fig. 81.—Domestic and industrial tool for 


coring and slicing apples, in moulded phenolic 
resin. 


F 
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stood. Special electrical qualities can be 
secured to ensure maximum electric 
strength. The standard colours of black 
and brown fulfil nearly all needs, but a 
fairly wide range of distinctive colours is 


Table 25.—Test Temperature for Classifying 
Mouldings by Plastic Yield, B.S.S. No. 488/1933. 








Grade Test temperature 
iT] 140°C. 
il 100°C. 
IV 70°C, 
Vv 55°C, 








procurable when questions of colour 
coding or matching are imposed. 

British standard specifications (Nos. 
488/1933 and 1771/1938) relate to 
materials of these categories, and in con- 
sequence there is no difficulty encountered 
in practice in expressing one’s require- 
ments in commercial terms. A_ brief 
synopsis of the clauses of these specifica- 
tions is apt and of interest. 

B.S.S. No. 488/1933, the earlier of 
these specifications, has, it will be noted, 
been in existence for well over a decade. 
It has served a very useful purpose, and, 
although specially evolved to cover 
moulded insulating materials for acces- 
sories for general electrical installations, 
it can be used as a basis for mouldings 
for application in other fields. It covers 
four types of moulded material, with a 
classification based on resistance to heat. 
These grades (Nos. II, III, IV and V) 
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must withstand the temperature specified 
in Table 25 without exhibiting a plastic 
yield of more than 5 mm. when tested in 
a standard manner. The test piece, 
moulded as such or cut from a moulding, 
is 200 mm. long, 15 mm. square cross sec- 
tion. A notch is provided across the speci- 
men, its centre line being 5 mm. from 
one end. The specimen is supported at 
the other end between clamps, the length 
within the clamp being 45 mm. The 
height of the free end of the specimen 
above a datum line is recorded. It is then 
heated for 15 minutes at the temperature 
given in Table 25. A load of 450 gms. 
is then applied through a stirrup over 
the notch (clearance between stirrup and 
the sides of the specimen not exceeding 
0.5 mm.), and maintained thus at tem- 
perature for six hours. With the load 
still on, the height of the unsupported 
extremity of the test piece is remeasured. 
The test piece for this test for deforma- 
tion under load at elevated temperature is 
shown in Fig. 82. The method of clamp- 
ing and loading is shown in Fig. 83. 
The details of this test are specially 
given because of the severity of it, 
although the test itself is empirical and 
serves in a comparative sense only. 
Generally speaking, phenolic resin mould- 
ings fall within grades II and III, loaded 
hard rubbers into grade IV, and _ non- 
loaded hard rubbers into grade V. 
Electric strength values are covered by 
proof tests on specimens } in. thick, under 
various conditions. The requirements are 
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Table 26.—Electric Strength, Minimum Proof Test Values, One Minute Test, B.S.S. No. 488/1933 
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Grade II Grade Ill Grade IV Grade V 
Test condition Test volt-| Electric | Test volt-| Electric | Test volt-| Electric | Test volt-| Electric 
age RMS stress age RMS stress | age RMS Stress | age RMS stress 
kV. V/mil. kV. V/mil. kv. V/mil. kV. V/mil. 

Test (i) 

After conditioning .. a 25 200 25 200 25 200 25 200 
Test (ii) 

After immersion in water .. 20 160 20 160 20 160 20 160 
Test (iii) 

At test temperature .. oP 3.5* 28 Yi 56 8 64 8 64 





























* The electric strength of moulded materials falls off rapidly with increasing temperature. For Grade Il 
materials a temperature of 140°C. is imposed by the conditions of this test, although such materials are seldom 
called upon to operate at this temperature. The equivalent electric strength value at 90°C. lies between 7-8 kV. 


reproduced in Table 26. ‘‘ Conditioning ’’ 
refers to pre-treatment by wiping with 
light petroleum spirit, followed by expos- 
sure to a controlled atmosphere of 75 per 
cent. humidity at 15 to 25 degrees C. for 
a minimum of 18 hours. The anticipated 
lower breakdown values at elevated tem- 
perature are to be noted. 

Surface resistivity, minimum values for 
all the grades, are reproduced in Table 27. 

Impact resistance is specified as 
2.25 kg. cm. minimum for all grades. 
This is determined on a specimen 200 mm. 
long, 15 by 15 mm. square cross section, 
with a notch across the centre, 5 mm. 
deep, 5 mm. wide, radiused 1 mm. at the 
apex. The test is made on a Charpy-type 
pendulum machine at 15 to 25 degrees C. 
The specimen is supported horizontally 
against cylindrical surfaces }-in. radius; 
the axes of the supports vertical and equi- 
distant from the notch; the distance 
between the axes of the supports is 4 ins. 
The velocity of the pendulum at the 
moment of the impact shall be 8 ft./sec., 
the blow being applied to the unnotched 
side of the specimen. 

Cross breaking strength is covered by a 
proof load of 18 kg. min. The specimen 
is of the same size as that for the plastic 
yield test, and is mounted in the same 
way. The load is gradually applied at a 
rate equivalent to 9 kg./minute. 

Compressive strength requires a proof 
load of 640 kg. to be withstood with a 
yield of 0.4 mm. max. The test piece is 
a moulded cylinder 12 mm. diameter and 
12 mm. length, the Hat surfaces being 


plane and parallel. The load is applied 
gradually over a period of one minute. 

The water absorption test requires a 
specimen 50 mm. in diameter, 10 mm. 
thick, with the whole of the moulded skin 
removed by grinding. The specimen is 
accurately measured and weighed, and is 
then dried for one hour at 50 degrees C. 
It is then immersed in tap water for 
seven days. It is then removed, wiped 
dry, and reweighed and _ remeasured. 
Water absorption is limited to 500 mgms., 
and dimensions must not increase by more 
than 1 per cent. 

Accuracy of dimensions is left to agree- 
ment between supplier and purchaser. 
Surfaces free from defects, metal particles, 
pinholes, blowholes and occluded gases, 
are stipulated. 

Chemical stability is asked for but not 
covered by test method or values. Con- 
tinuous exposure to the test temperature 
(Table 25) is asked for without evidence 
of obvious signs of deterioration. 

By agreement between the contracting 
parties, the mouldings must stand the fol- 
lowing treatments without adverse effect 


Table 27.—Surface Resistivity Values, 
Minimum, for Moulded Materials, B.S.S. 








No. 488/1933. 
Surface 
Test condition resistivity 
in megohms 
Test (i): After conditioning ., a a 105 
Test (ii): After immersion in water ie 104 
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upon physical or electrical properties, 
Wiz. 

(i) Exposure to saturated steam at 
atmospheric pressure for two hours. 

(ii) Immersion in transformer oil at 
90 degrees C. or at the test temperature 
(Table 25), whichever is the lower, for 
24 hours. 

Heat resistance is also covered by a 
non-ignitability test and a self-extinction 
requirement. Special equipment is 
required for this test—that developed by 
the Building Research Station—which is 
a modification of the ERA equipment, 
ref.: J.I.E.E., Vol. 63, No. 336, Decem- 
ber, 1924, being adopted. Under this test 
the moulding material must neither burn 
nor give off inflammable vapours in suffi- 
cient quantity to ignite at a pilot flame, 
if it is to be acceptable as non-ignitable. 
The test conditions of time and tempera- 
ture are one minute and 200 degrees C. 
If a flame persists for five seconds or 
longer, the material is not deemed to be 
self-extinguishing. 

The original specification should be 
consulted for full details of all the test 
«methods. 

B.S.S. No. 771/1938 is more to the 
present point in being confined to the 
phenolic resin types of mouldings only, 
and in being very comprehensive and a 
major advance over No. 488, despite the 
mere five years between their publication. 
In No. 771 five grades are defined, the 
grade numbers referring to the moulding 
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powders and to the mouldings. These are 
as under :— 

Type G—General type. 

Type GK—Improved general type. 

Type MS—Medium shock-resistant type. 

Type HS—High shock-resistant type. 

Type HR—Heat-resistant type. 

The specification is a very good pro- 
duction. It defines the materials and 
various process expressions in the first 
section. The second section covers mould- 
ings. Freedom from porosity, blisters and 
gas pockets is stipulated, and homo- 
geneity of a cut section upon visual 
examination is specified. Density must 
be within 5 per cent. of that of a sound 
test cup from the same batch of material, 
the cup being cured for five minutes. 
Degree of cure is covered by an acetone 
extraction test, which must not exceed 
6 per cent. Finish is covered with refer- 
ence to imperfections, flash removal, etc., 
and particularly specifying a quality of 
external appearance sufficient to satisfy 
the purpose for which specified, this being 
specified on the drawing. 

The third section relates to the mould- 
ing materials. These must contain syn- 
thetic resin as binding agent. Require- 
ments are briefly expressed with test 
methods given in appendices. The 
majority of these requirements are 
assessed on moulded test specimens and 
the limiting values summarized in a 
single table. The latter is reproduced in 
Table 28. 


Table 28.—Summary of Chief Requirements of B.S.S. No. 771/1938 for Various Grades of 
- Phenolic Resin Mouldings. 

















Type letter 
Clause No. Test Appendix 
G GX MS HS HR 
10 Uitimate tensile strength 
(Ib. per sq. in.) se 4 5,000 7,000 6,000 6,000 3,500 
11 Impact strength (ft. /Ib.) D 0.11 0.13 0.30 0.90 0.07 
12 Water absorption (mg.) E 200 120 300 350 100 
13 Swelling after immersion 
in water (inch) 2 0.003 0.003 0.006 0.010 0.002 
14 Plastic yield S F 5 mm. at 5 mm. at 5 mm. at 5 mm. at 5 mm. at 
100°C, 140°C. Oc, 100°C. 180°C, 
15 Electric strength at 90°C. 
(volts/mil.) .. of G 20 60 20 20 20 
16 Surface resistivity after 
immersion in water 
(megohms) is oes H 100 1,000 100 100 100 
17 Resistance to crushing 
after heating (Ib.).. J _ _ — _ 500 
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Fig. 84.—Tensile test piece. 
(B.S.S. 771.) 


The appendices not only specify the 
size of the test pieces, but also stipulate 
all conditions of moulding, type of mould, 
direction of pressure, the pressure to be 
applied, mould temperature and moulding 
time. The ultimate tensile strength test 
uses the special-shaped test piece illus- 
trated in Fig. 84. It is held by special 
grips, shown in Fig. 85. The impact 
strength likewise uses a special test piece, 
shown in Fig. 86, and its method of 
mounting in the vice of an Izod type of 
pendulum machine is depicted in Fig. 87. 

Water absorption uses a moulded disc 
50 mm. in diameter and 12 mm. thick, 
with at least 0.5 mm. removed by machin- 
ing from all faces, and finished smooth. 
The final specimen must measure 48 mm. 
plus or minus 0.2 mm. in diameter, and 
10 mm. plus or minus (0.2 mm. in thick- 
ness. It is cleaned to remove all oil, etc., 
and baked for one hour at 50 degrees C. 
before weighing for the test. It is 
weighed, and two thickness and one 
diameter measurements are taken at 
marked points. The water-immersion 
period is 165 to 170 hours (seven days) 
at 15 to 25 degrees C. The specimen is 
wiped dry and supported in still air at 
15 to 25 degrees C. After five minutes 
and within 15 minutes of its removal for 
the water, weight and dimensions are 
remeasured. The weight increase is 
recorded in milligrams and the swelling in 
inches. 

Regarding plastic yield, this is carried 
out as required by the previous specifica- 
tion (488), except in so far as the speci- 
men is moulded and the load is applied in 
the same direction as the moulding pres- 
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Fig. 85.—Holder for tensile test piece. 
(B.S.S. 771.) 


sure. Also, the test temperatures for the 
several grades are given in Table 28, with 
the summary of requirements. 

The electrical tests require no comment 
for the present purpose. Resistance to 
heat, however, is of special interest. It 
applies only to the heat-resisting (H.R.). 
grade, and is determined by resistance to 
crushing after submission to heat. The 
test specimen is a cylinder machined from 
any suitable standard test piece. The 
dimensions of it are % in. in length and 
§ in. in diameter, each dimension being 
plus or minus 0.005 in. The axis of the 
cylinder must be parallel to the direction 
in which the moulding pressure was 
applied, and also the test pressure. 

The specimen, after machining to size, 
is stoved in an air oven for 12 hours at 
130-140 degrees C., followed by 6 hours 
at 165 to 175 degrees C. It is then totally 
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Fig. 86.—Above: Impact 


A. o125* vadus | teSt piece. (B.S.S. 771.) 
APPROX Fig. 87.—Left: Arrange- 
si? ment for Izod impact 
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immersed in a bath of fusible metal at 
390 to 410 degrees C. for 30 minutes, 
after which it is withdrawn and allowed 
to cool. The compression load specified 
in Table 28 is applied steadily and 
maintained for one minute. 

This is a very searching test. 

The purchaser may also stipulate 
apparent powder density, bulk factor, 


flow and shrinkage, and test methods for 


these quantities are included. 

It will be seen that B.S.S. No. 771 
forms a very useful document for defining 
a material in order to indicate to a sup- 
plier the type of product required and to 
ensure that it can be repeated. At the 
same time, it will have been noted that 
dimensional tolerances are not included, 
and it is also stressed that the tests are 
mainly made on test pieces moulded 
under conditions that are laid down and 
which are presumably ideal. However, 
they serve their purpose and do not pre- 
clude comparative tests on, or trials with, 
actual mouldings. 

In addition to utilizing the British 
Standard Specifications for phenolic-resin 
‘mouldings, many users employ their own 
specifications, which, of course, should 
preferably be based upon the recognized 
standard as far as possible. At the same 
time, it must be realized that such specifi- 
cations relate to the moulding itself, and 
not to the moulding powder and test 
pieces made from it under ideal laboratory 
conditions. Test pieces, therefore, have 
to be cut from the mouldings concerned; 
they may be irregular in shape and awk- 
ward to handle, and it is rarely possible to 
over strength requirements in a manner 
as specific as desirable. The following 
are typical requirements extracted from 
such a specification for ordinary phenolic- 
resin mouldings:— 


Type.—Mouldings accurately produced 
from a phenol-formaldehyde resin /wood 
flour mixture containing appropriate 
colorant to produce the shade of colour 
specified. 


Specific Gravity.—To be 1.30 min., 
1.40 max. at 15.5 degrees C. 
Water Absorption.—To be determined 
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on a specimen cut from the moulding. 
The specimen to have at least four cut 
edges. These to be finished smooth with 
No. 0 emery paper. The size of the speci- 
men may depend upon the configuration 
and thickness of the original moulding, 
and to be within the range from 1 to 10 
grams. Water absorption ‘by complete 
immersion of such a specimen in distilled 
water at 15 to 25 degrees C. for 24 hrs. to 
be max. 0.75 per cent. for test pieces of 
average thickness of section of 5 in. or 
less, and max. 0.40 per cent. for greater 
thicknesses. 

Water Content.—Determined on test 
pieces as for the water absorption, total 
loss in weight by heating for 6 hrs. at 
105-110 degrees C. to be max. 1.0 per 
cent. for average thicknesses of section of 
7s in. or less, and 0.50 per cent. max. for 
greater thicknesses. 

Acetone Soluble Matter.—To be 6.0 per 
cent. max. 

Ash on Incineration.—To be max. 1.5 
per cent. for natural coloured mouldings, 
max. 3.0 per cent. for black mouldings, 
and max. 7.5 per cent. for mouldings in 
other colours. 

Mechanical Strength.—To be deter- 
mined before delivery is made on sample 
for general approval from the tools. 
Deliveries to ‘be equal to, or better than, 
the approved samples. 

Electrical Quality.—Insulation _resist- 
ance to be 1,000 plus megohms when 
tested on a 500-volt D.C. megger with 
pointed electrodes at any two points } in. 
apart on the surface, or on any section if 
the moulding. 


Dimensional Accuracy. 

Flatness and Warpage.—Deviation 
not to exceed 0.003 in. per inch for 
dimensions up to 8 ins., and to be 1/32 
in. total max. for greater dimensions. 

Centres.—A maximum tolerance of 
plus and minus 0.003 in. to be per- 
mitted. 


Dimensions.—The following maxi- 
mum tolerance plus and minus to be 
allowed on dimensions (length, width, 
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thickness or diameter) not otherwise 
limited on the relevant drawing:— 














Dimensions in inches. Plus and minus inches. 
0.5 and less se Be 0.002 
Over 0.5 to 1.0 inclusive 0.003 
Over 1.0 to 2.0 inclusive 0.004 
Over 2.0 to 3.0 inclusive 0.005 
Over 3.0 to 4.0 inclusive 0.006 
Over 4.0 to 5.0 inclusive 0.007 
Over 5.0 to 6.0 inclusive 0.008 
Over 6.0 ee 0.010 








For shock-resisting types, the limiting 
water absorption and water content values 
are 100 per cent. higher than for the wood- 
flour-filled varieties. For the mineral- 
filled variety, the ash requires to be 
closely limited, 55 per cent. min., 65 per 
cent. max. being a typical grade; for this, 
the water absorption and water content 
maxima can be reduced to 50 per cent. of 
the above values for wood-flour filler, and 
the acetone extract can be reduced to 3 
per cent. max. 


Regarding the general stability of 
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phenolic-resin mouldings under varying 
conditions of warmth and moisture, some 
typical average results are summarized in 
the attached tables, Nos. 29 to 32. 

The materials covered are the ordinary 
wood-flour-filler type of mouldings, and 
the heavily mineral loaded types. These 
really represent the two extremes of the 
types of mouldings covered by B.S.S. 
No. 771. Medium. and high shock-resist- 
ing products would behave similarly to 
the wood-filled material, and the heat- 
resisting type would behave similarly to 
mineral-loaded variety. 

Table 29 covers the general charac- 
teristics of the materials represented. 
Table 30 gives the weight and dimen- 
sional changes under dry heat conditions 
as 70 degrees C. Table 31 gives the 
changes under water immersion condi- 
tions, and Table 32 the special influence 
of fluctuating conditions of warmth and 
moisture. 

It will be seen generally that weight 
changes and dimensional movement are 


Table 29.—Characteristics of Phenolic-resin Mouldings Used for Stability Tests. 











Specimens eee oe at 70% humidity 
t 20°C. 
s és Ash on ‘Midian Specific * 
ig Type Coiour | incinera- o/ | gravity at 
No. tion % soluble % 15.50C 
mo . Water absorption % Water content % 
24 hours at 20°C. Loss in wt. 6 hrs. at 110°C. 
1 Wood-filled | Black 2.0 3.8 1.31 0.20 0.40 
2 Wood-filled | Brown 7.6 7.0 1.43 0.29 0.45 
3 Mineral-filled | Black 60.3 1.3 1.79 0.10 0.09 
4 Mineral-filled| Brown | 29.9 1.5 1.65 0.09 0.12 


























Table 30.—Effect of Extended Dry Heat at 70°C. on Phenolic-resin Mouldings. 














, 7 % change in dimensions (decrease) in 
% loss in weight 
—- Type Colour = 7 days 21 days 

7 days 21 days (a) (b) (c) (a) (b) (©) 
1 Wood-filled | Black 1.71 2.40 0.27 0.21 0.29 0.40 0.33 0.39 
2 Wood-filled | Brown 1.55 2.90 0.29 0.20 0.19 0.55 0.48 0.49 
3 Mineral-filled | Black 0.30 0.52 0.22 0.15 0.12 0.30 0.20 0.18 
4 Mineral-filled 0.40 0.65 
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Table 31.—Effect of Extended Water Absorption at 20°C. on Phenolic Resin Mouldings. 





% change in dimensions (increase) in 





% gain in weight 
—— Type Colour Ae 


7 days 21 days 





7 days 21 days 


(b) (c) (a) (b) 





Wood-filled 0.50 1.90 


Wood-filled 0.88 3.92 
Mineral-filled 0.35 0.45 
0.50 


Mineral-filled 0.68 

















Nil 0.40 
Nil 0.40 




















Table 32.—Effect of Conditions of Fluctuating Warmth and Humidity (8 hrs. 55/60°C., 
70% humidity; 16 hrs. 20°C., 100% humidity) on Phenolic Resin Mouldings. 





% gain in weight 
in 


°% change in dimensions (increase) in 





Type - Colour 


7 days 21 days 





7 days 21 days 


(b) (c) (a) (b) 





Wood-filled 
Wood-filled 


0.17 
0.20 
0.07 
0.09 


0.80 
0.70 
0.16 
0.17 


Mineral-filled 
Mineral-filled 

















Nil 
Nil 
Nil 
Nil 




















relatively small, and that, in this respect, 
the mineral-filled varieties are, without 
doubt, markedly superior to the wood- 
filled types. 

These various grades of phenolic resin 
mouldings have wide applications where 
the number of articles required is suffi- 
ciently large. Apart from those already 
mentioned, are various small containers 
of engineering progressive assembly 
benches. These include small boxes for 
passing components along conveyers, 


shaped containers for holding tiny ccm- 
ponents, such as_ screws, nuts and 
washers, and containers for glues and 
cements, lacquers and stencilling inks, 
soldering fluxes, lubricants and the like. 
Again, the good chemical resistance and 
immunity. from deterioration of these 
materials makes them valuable in the 
electroplating shop as component parts of 
fixtures that have to pass through clean- 
ing solutions, water washes and plating 
electrolytes. 








Tolerances for Mouldings 

The British Plastics Federation has made 
another wise move. More than a year ago 
a sub-committee, composed of Messrs. 
Dingley, Butler, Freund and Harrison, was 
created to examine the feasibility of insti- 
tuting a Scheme of Tolerances for Thermo- 
setting Mouldings. The Federation, as a 
result, has now been able to publish a 
pamphlet under this title, and it is clear 
from an examination of it that a great ser- 
vice has been rendered not only to moulders 
but to their customers, for it sets forth sim- 


ply and clearly the limits within which the 
moulder members of the Federation can 
produce satisfactory mouldings. 


Mechanical Joints 

Aero, Research, Ltd., of Duxford, Cam- 
bridge, has just issued Bulletin No, 32 of its 
excellent series of ‘‘ Technical Notes.’’ It 
deals with mechanical joints from the point 
of view of the relative efficiency of 
mechanical attachments to wood under the 
headings of bolts, nails and dowels. 
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World’s Industry 
Employs Plastics 


BELECTRICAL 


High-voltage, resin- 
impregnated paper 
bushings and _ other 
laminated plastic com- 
ponents are controlled 
in manufacture by 
radiography, accord- 
i to an illus- 

account in 
“Machinery’’ (London), 1945/66/677. 
Photographic materials used, scatter con- 
trol and protection of operators are also 
covered. Styraloy is described as a cross 
between plastic, rubber and wood. It is 
light enough to float and has excellent 
electrical properties. It may be worked 
like wood and moulded like plastic. At 
present it is used as an insulator in wire- 
less transmission. (‘‘ Electronics,’’ May, 
1945.) Developments in wire and cable 
coatings during the war are reviewed by 
Bauer in ‘‘ Wire and Wire Products,’’ 
1945/20/428. Emergency requirements 
called for coatings, flexible at low tem- 
peratures, stable at high temperatures and 
resistant to fungi and moisture. Excellent 
electrical characteristics had, further- 
more, to be combined with resistance to 
oil and petroleum. 





EDEL, 
GENERAL ENGINEERING 


‘* Metlbond ”’ 
sives, their production 


adhe- 


and properties 
(including design data 
on sheer tensile 
strength, impact 
strength and corrosion 
resistance) are dealt 
with by Havens and 
Gordon in ‘‘ Product Engineering,’’ 1945/ 
16/289. Experimental and service data 
are given in the form of graphs and 


tables. The wing bulkhead of an aero- 
plane is cited as a typical example of 
the application of this technique. A 
resinous plastic-base ‘‘Econite’’ is said 
to be suitable for the replacement of lead 
solder for repair work requiring filling. 
It is applied to a cleanly prepared surface 
with a putty knife, and finished off, after 
air drying, by filing or sanding. Its adhe- 
sion is said to be extremely pronounced, 
and the material takes lacquer or syn- 
thetic coatings. (‘‘Automotive and 
Aviation Industries,’’ 1945/92/81.) Seal- 
ing compounds for aluminium and mag- 
nesium castings, designed for aircraft use, 
have been developed by Monsanto as 
replacements for the tung-oil sealing com- 
pounds formerly used. After impregna- 
tion, a heat treatment is necessary. 
(‘‘ Automotive and Aviation Industries,’’ 
1945/92/82.) Coating of pipes by baked 
phenolic-resin coatings is said to confer 
very high resistance to corrosion. By the 
use of induction heating techniques it is 
possible to achieve continuous coating and 
curing. (Mazzuchelli and Nicholson, 
“Tron Age,’’ 1945, May 3, 151/46.) For 
uniform heating of polystyrene tubes prior 
to bending, a prize-winning suggestion 
forwarded to the Board of Individual 
Awards in the recent U.S.A. War Produc- 
tion Drive was to use an ordinary electric 
iron, which was drilled to bake three 
polystyrene tubes at a time. (‘‘ Machin- 
ist,’’ 1945/89/440.) Influence of degree 
of polymerization on tensile strength, 
elongation and endurance strength of a 
series of cellulose-acetate fractions and 
blends has recently been studied by 
Harris and Co. workers and summarized 
in Research Paper R.P.1655, Journal of 
Research, National Bureau of Standards, 
1945/34/467. The results are qualita- 
tively consistent with the hypothesis of 
the mechanical properties of blends and 
the weight average of the properties of 
their components. The data obtained 
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emphasize the importance of the deter- 
mination of an accurate number-average 
degree of polymerization when studying 
commercial high-molecular compounds. 
Improvement of various types of 
machinery by judicious use of synthetic 
rubber is considered by Tallant in 
*‘ Automotive and Aviation Industries,”’ 
1945/92/31. Examples given are shock 
absorbers for Jeeps, automatic pilots for 
aircraft, and automatic water pumps 
which depend for their successful per- 
formance on the perfect operation of vital 
rubber components. Machining of glass 
reinforced plastics with sintered-car- 
bide tools is discussed by Crump in 
“‘Machinist,’’ 1945/89/467. Sintered 
carbides are materials most resistant to 
the destructive effects of these hard and 
abrasive complexes. Nevertheless, even 
hard metal requires special forms and cut- 
ting angles to prevent excessive physical 
contact of cutting edges. Light cuts and 
moderate speeds proved helpful. The 
author deals with turning, drilling and 
boring, milling, tapping and hunching 
and blanking. Hints for tapping lamin- 
ated plastics are contained in a reader’s 
commentary in ‘‘ Mechanical World,”’ 
1945/118/44. Ground _high-speed-steel 
taps, hard chromium plated, gave a life 
of 1,200 holes before resharpening; a 
negative cutting rake of about 5 degrees 
on the front of the lands has been found 
to be of advantage. Press and machining 
operations on vulcanized fibre (referred 
to by the authors as the first laminated 
plastic) are described by Row and 
Cathrow in ‘‘Canadian Machinery,’’ 
1945/56/68. Numerous photographs and 
sketches are contained in the account. 
Longer life of rubber-fabric conveyor 
belts subjected to severe operating condi- 
tions is foreshadowed by neoprene-coated 
glass-fibre fabric belts. These are at 
present being tested in a continuous run 
with artificially maintained flexing and 
constant contact with oil. (‘‘ Machinery’’ 
(New York), 1945/51/185.) The effec- 


tiveness of the glass-fabric-rubber com- 
bination would seem to depend ultimately 
on the fatigue properties of the glass 
fabric. 
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AIRCRAFT 


Potentials of 
plastics in aircraft 
are summarized in 
“Scientific Ameri- 
can,’’ 1945/172/341. 
The account is illus- 
trated and covers such 
diverse items as prac- 
tice bullets and _ heli- 
together with structural 








copter parts, 
units and electrical insulating fittings. 
Synthetic rubber mounts for aircraft must 
have resinous frequencies of high order 
and have very high shock-absorption 


capacity, besides being impervious to 
attack by oil or high temperature. Syn- 
thetic rubber is assembled into inner and 
outer housings without vulcanizing. 
(‘‘Machinery’’ (New York) 1945/51/156.) 
Turbo-superchargers for the B-29 Super- 
fortresses have silicone rubber gaskets for 
sealing against egress of gases at high 
temperature. Silicone rubber is said to 
retain its plastic properties from —60 
degrees F. to 575 degrees F. (‘‘ Machine 
Design,’’ 1945/17/130.) In the same 
issue of ‘‘Machine Design ’”’ just referred 
to is included a data sheet for synthetic 
rubber, giving properties and general 
physical requirements for natural rubber, 
Buna S, Buna N, neoprene, Butyl and 
Thiokol. The main American rubber con- 
cerns have contributed to this excellent 
data sheet. 





Resilient plastic 
laminated linings used 
in particular for 
marine __ stern - tube 
bearings are discussed 
by Neilson in 
‘*Mechanical World,’’ 
1945/117/431. It 
might be pointed out 
that some aspects of these materials in 
this connection have already been dealt 
with in this journal. (See ‘‘ Plastics,’’ 
1945 /9/ 235.) 
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Printing of cellulose 
tape and laminating of 
this material to 
another tape in one 
operation is performed 
by a special device 
manufactured by the 
Topflight Tool Co. 
(‘Product Engineer- 
ing,’’ 1945/16/303.) Survey of plastics 
from the viewpoint of the mechanical 
engineer is presented in a paper by S. L. 
Smith, read recently before the Institu- 
tion of Mechanical Engineers. At the 
same institution J. I. Daniells contributed 
a paper on moulding plant for plastics. 
These two papers have now been pub- 
lished, together with the discussions 
contributed respectively in London, 
Manchester and Newcastle. (‘‘ Journal 
and Proceedings of the Institution of 
Mechanical Engineers,’’ 1945 / 152/29.) 
Production of pumps for handling rayon 
and nylon at high temperatures is 
described by Nichols in ‘‘ The Tool 
Engineer,’’ 1945/14/46. The author 
stresses the high accuracy which had to 
be maintained. Craze-resistant urea- 
formaldehyde resin adhesive for bonding 
intricate wooden parts is offered by the 
American Cyanamid Co. The use of the 
new material is recommended by the sup- 
pliers where high pressure to secure 
uniform thin, durable glue-like layers has 
hitherto proved difficult. The new glue 
is useful for low-pressure wood-assembly 
work, and the possibility of air cracking 
is said to be reduced to a minimum. 
(‘‘ Automotive and Aviation Industries,’’ 
1945/92/83.) The uses of ethyl cellulose 
protective stripping compound are dealt 
with in a well-illustrated account by 
Geeler in ‘‘Machine Tool Blue Book,’’ 
1945/41/275. It owes its development to 
war-time needs by General Motors, which 
concern at one time was called upon to 
ship more than 300,000 parts daily. The 
ethyl cellulose layer can be stripped off 
the parts like banana peel. Development 
of high-density plastic for frangible bul- 
lets is described in ‘‘ Product Engineer- 
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ing,’’ 1945/16/518. A cross-section of a 
multi-cavity mould used in the produc- 
tion of these items is reproduced. The 
0.30 calibre bullets pierce a 4 by 4-in. 
wooden section, but shatter to powder 
when they strike the special armour plates 
of planes used as life targets. Methods of 
increasing the optical efficiency of 
acrylic resin components is described in a 
well-illustrated article in ‘‘ Product 
Engineering,’”’ 1945/16/415. The refrac- 
tive index of these materials is about 1.48, 
and a special and probably very import- 
ant application is to ‘‘ pipe’’ light from 
remote sources through compact sections 
of acrylic material of bent form. Cover 
for fire control instruments in gunnery is 
moulded in a high-impact plastic. It is 
both large and complex in form and 
carries special windows, light filter 
mechanism and external controls. (‘‘ Pro- 
duct Engineering,” 1945/16/387. ) 
Plastic-forming processes are reviewed in 
the April, 1945, issue of ‘‘ Product 
Engineering.’’ Post formed laminates, 
blown plastics, residual stresses and cable 
insulation are among the points touched 
on. New-type polishing tool consists of 
rubber impregnated with abrasive. The 
rubber polishing rings can be expanded 
radially by tightening nuts. A coolant is 
always used in conjunction with these 
wheels. (‘‘Machinery’’ (New York), 
1945/51/156.) A thermo-setting plastic 
has been used in an East Texas oil well 
for bottom plugging and for shutting off 
higher zones of gas and water. Liquid 
plastic is introduced at surface tempera- 
ture. Penetrating the permeable forma- 
tion, it is not diluted by water or oil. 
Setting time is between 2-12 hours. 
(‘‘ Canadian Machinery,’’ 1945/56/130.) 
Vertical hydraulic press for moulding 
plastic components and utilizing high-fre- 
quency induction heating has_ been 
developed by Baldwyn Locomotive 
Works. High-speed moulding of thermo- 
setting resins is made possible by the 
transfer technique. The present press has 
a capacity of 75 tons, but the manufac- 
ture of presses between 50 and 300 tons is 
intended. (‘‘Machinery’’ (New York), 
1945 /51/192.) 
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High-frequency Insulation 
By WILLIAM S. PENN, B.Sc. 


A complete account of all high-frequency 
insulants is given. The older plastics are 
reviewed and their inadequacy described. 
The advantages and disadvantages of the 
new materials are explained, and ways of 
overcoming them suggested. A complete 
range of plastics is now available, with a 
variety of power factor values and softening 
points to suit every requirement. 


Need for High-frequency Insulation 


High-frequency currents have very 
recently been brought to the notice of 
plastics manufacturers from two import- 
ant aspects. The first is that these cur- 
rents have been used for speeding-up 
curing times and heating preforms in the 
plastics and rubber industries themselves, 
and the second is that plastics manufac- 
turers are required more and more to pro- 
duce mouldings and cable insulation for 
high-frequency applications. Both of 
, these are in their infancy, and it is rather 
paradoxical that plastics manufacturers 
should have to produce insulants for plant 
which they themselves are using to such 
an increasing extent. 

This article is concerned with the 
sécond aspect—that of the production of 
high-frequency insulants—the demands 
upon which will rapidly increase. Radar 
(radio-location), television and numerous 
other high-frequency and electronic de- 
vices will require insulants of varying 
degrees of efficiency, and the plastics 
industry will have to satisfy all calls. It 
is certain that the old-type insulants will 
not ‘be sufficient, but suitable replace- 
ments are already becoming well known. 
The stress has been on polystyrene and 
polythene, but there are other insulants 
—modifications of well-known . thermo- 
setting resins—which, although not 
having such low power factors, satisfy 
many requirements. It is proposed to 
discuss all these types of insulants and 
point out where each one is required. A 
rather unusual position exists in the 


industry at the moment. Instead of 
gradually developing better and better 
insulants until the limit was reached, 
plastics technologists have started off 
with the limit (or very nearly so) and 
are having to work backwards. It will 
be difficult to produce a substance with a 
power factor of less than 0.0001 (if this is 
desirable), but there is a great deal of 
room left for the production of insulants 
with power factors in between this 
extreme and that of a normal bakelite 
moulding. This problem should not, 
however, be difficult, and various ways 
and means of solving it will be suggested. 


Theory of High-frequency Insulation 

It is not proposed to spend much time 
on the theory of high-frequency insula- 
tion, or to propound various mathe- 
matical theories. A brief indication of 
the need for special types of insulants 
would, however, be beneficial. 

The effect of electric currents of all 
types on insulants is, of course, closely 
connected with the structure of the mole- 
cules. This applies particularly to their 
symmetry or asymmetry as the case may 
be. If the molecules of a plastic possess 
dipoles and are placed in an electrical 
field, the tendency is for the molecules to 
be rotated in the direction of the field and 
at the same time to be distorted. When 
the field is removed the molecules return 
to their original position and shape. 
There is a natural tendency for the other 
molecules to resist these changes, and so 
frictional effects are set up. If the cur- 
rent is direct or only has a small fre- 
quency, these frictional effects are not 
very great and very little energy is 
absorbed. As the frequency increases, 
however, the dipoles tend to oscillate in 
sympathy with the field, and the friction 
effects become greater and greater. Con- 
sequently, more and more energy is 
absorbed and much of this appears in the 
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form of heat. In other words, this par- 
ticular type of dielectric has a high power 
loss and the heat developed is, of course, 
the basis of high-frequency heating. This 
type of dielectric is, however, clearly 
unsuitable as high-frequency insulation. 

In the early days of H.F. currents, 
mouldings frequently became excessively 
hot and failed or even burnt up, with dis- 
astrous effects. Therefore, a different 
type of dielectric had to be developed. 
It is, indeed, fortunate that this particu- 
lar period of H.F. current development 
should coincide with an equal develop- 
ment of polystyrene and polythene in the 
plastics industry. It is obvious that if a 
molecule possessed no dipole, H.F. cur- 
rents would not affect it. This was the 
case with polystyrene and polythene, and 
so they obviously were admirably suited 
for the required insulants. They have 
some power loss, of course, but this is 
very small and is probably due to impuri- 
ties, such as oxidation products, catalysts, 
etc., something which could probably be 
improved, although not completely 
removed. 


Types of Insulants Required 


It is clear to see that dielectrics possess- 
ing no dipoles are to be aimed at. The 
ideal, as has been mentioned, is not 
always required, however. The heat 
developed per unit volume by a dielectric 
in an electric field is given by the follow- 
ing expression:— 

f.C.E*tan§ 27 
where f = frequency. 
= capacitance. 
E = applied voltage. 
tan § = dielectric loss angle. 


This may also be modified to K.k tan 6, 
where K is a constant (for any fixed volt- 
age and frequency) and k is the dielectric 
constant. The heat developed is, there- 
fore, proportional to the product of the 
dielectric constant and loss angle, and for 
low heat development both should be as 
small as possible. The above equation is 
useful since it helps to decide which 
plastic is suitable for any purpose. 

It is also useful to note which plastics 
contain dipoles and which do not, since 
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then it is possible to decide from the struc- 
ture whether any material should be 
satisfactory—although this does, of 
course, to a great extent, depend on the 
fillers. Most asymmetric groups lead to 
dipoles such as hydroxyl (OH), halogen 
(Cl,I,Br), carboxyl (COOH), and the 
like. Hydrocarbons, such as polyindene, 
polyisobutylene, polystyrene and poly- 
ethylene do not have dipoles and, there- 
fore, usually provide good H.F. insulants. 
Rubber and GR-S synthetic rubber 
(butadiene-styrene copolymer) are ap- 
parently exceptions, but their inferior 
power factor is probably due to impuri- 
ties, fillers, etc. 


Thermosetting Plastics 

It would be advantageous to examine 
the dielectric properties of some of the 
present plastics, and to see why new types 
are desired. Table 1! gives values for 
various thermosetting plastics, some con- 
taining different fillers. The figures are 
usually given in the form of a range, since 
values obviously vary enormously accord- 
ing to the type of filler, the resin itself and 
other compounding ingredients. 

Although the above values are so vari- 
able, there are certain striking features. 
A rough glance will show that there is 
not a great deal of difference between the 
different chemical types. It would be 
difficult to say which had the lowest 
dielectric constant, although the urea- 
formaldehyde plastics do seem to have a 
somewhat lower power factor than the 
others. In the instances given also, 
although the various values do not vary 
a great deal with increasing frequency, 
there is a tendency for a reduction. This, 
it should be noted, however, is only 
applicable to the plastics in Table 1, 
because it is the opposite in other 
instances, as will ‘be shown in the next 
section. The filler also has an effect. A 
mineral filler can usually be made to 
reduce the power factor at ultra-high fre- 
quencies, although they are often poorer 
at 60 and even 10% cycles. 

From the point of view of this article, 
it is obvious, from the values given, that 
the plastics are unsuitable for high- 
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Table 1. 
Phenol-formaldehyde Phenol-furfural 
> or. Melamine- 
roperty ellulose orm. 
Wood-flour | mineral filler | WW00d-flour | mineral filler} filler _| Mineral filler 
iller filler 

Dielectric constant— 

60 cycles ,, si os 5-12 5-20 aa — 7.0-8.75 _ 

103 cycles +s ‘in 4-8 4.5-20 4-8 4.5-20 6.4-8.75 8.2-11.5 

106 cycles ee she 45-8 4.5-20 6-7.5 5-18 6.3-7.75 ~— 
Power factor— 

60 cycles ., 0.04-0.30 0.10-0.30 — 0.039-0.10 0.11-0.165 

103 cycles 0.04-0.15 0.10-0.15 0.04-0.15 0.1-0.15 0.035-0.055 — 

106 cycles 0.035-0.10 0.005-0.10 0.035-0.1 0.04-0.1 0.027-0.039 — 























frequency insulation. The only possibility 
is the mineral-filled phenol-formaldehyde 
resin (mica), although no guarantee of 
consistency could be offered. (Power 
Factor 0.005.) It is, therefore, necessary 
to look farther afield for high-frequency 
insulants. 


Plastics Compared for Power Factor 


Now that it has been shown that the 
normal thermosetting plastics are un- 
suited as H.F. insulants, the next step is 
to examine the whole field of plastics. 
Tables 2! and 3! give details of the power 
«factors of various plastics at 60 cycles and 
106 cycles respectively. The values given 
are, of course, only averages, but it is 
thought that a reasonably true compari- 
son has been obtained. An examination 
of these tables shows some interesting pos- 
sibilities. 

With regard to Table 2, it is obvious 
that polythene and polystyrene are out- 
standing, and these will be discussed 
later as the main H.F. insulants. Other 
plastics follow roughly in the order which 
would be expected. Interesting features 
are as follow:—The mineral-filled phe- 
nolic can be made much better than the 
wood-flour-filled variety. The point about 


Table 2.—Power Factor at 60 Cycles. 





Polythene os 0.0001 Cellulose 
Polystyrene ., 0.0001 acetate | 0.0250 
Ethyl cellulose 0.0070 Cellulose 
Nylon .. ia 0.0100 butyrate | 0.0350 
Vinyl types... 0.0143 Acrylate types 0.050 
Melamine resins | 0.0160 Urearesins ., | 0.080 
Phenolic Cellulose 
(mineral filler) | 0.0250 nitrate | 0.106 
Phenolic (wood 
flour filler) | 0.170 














dipole moments is brought out clearly in 
the case of the cellulose derivatives. The 
ethyl cellulose (the substituent is CH,, a 
hydrocarbon radicle) is quite low, but the 
others are much higher, since their sub- 
stituent groups (OOCH,, NO,, etc.) can 
provide strongly polar groups. Also the 
thermosetting compounds are in the order 
Melamine resins (usualiy mineral filler), 
Urea and Phenolic resins. 

The above picture changes somewhat 
when Table 3 is introduced. At the 
increased frequency range, the poly- 
styrene and polythene hardly change. 
The others are affected, however, to a 
more or less greater degree. Generally 
speaking, it may also be stated that, with 
increasing frequency, the value of the 
power factor in the case of the thermo- 
setting compounds drops, and in the case 
of the thermoplastic compounds increases. 
The mineral-filled phenolic in particular 
becomes much less, and would probably 
be reasonably satisfactory at these fre- 
quencies. The ethyl] cellulose which at 60 
cycles had a reasonable value, becomes 
much worse at 106 cycles, and would 
therefore be unsatisfactory with high-fre- 
quency currents. 

All the plastics have, therefore, been 
compared for power factor. There still 


Table 3.—Power Factor at 105 Cycles. 





Polythene a 0.0001 Urearesins .. 0.0370 
Polystyrene ., | 0.0001 Vinyl types .. 0.0430 
Phenolic Cellulose 


(mineral filler) | 0.005 
Ethyl cellulose 0.0185 || Phenolic (wood- 
Acrylate type ., | 0.0200 flour filler) | 0.0700 
0.0220 Cellulose 
nitrate | 0.087 


acetate | 0.0430 


Nylon .. ° 
Cellulose 
butyrate | 0.0300 
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Table 4.—Dielectric Constant at 60 Cycles. 
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Table 5.—Dielectric Constant at 105 Cycles. 





Polythene 2.3 Cellulose 

Polystyrene 2.6 acetate 5.6 

Nylon ., . 3.2 Cellulose nitrate 7.0 

Aerylans type, 4.5 Phenolic (wood- 

Vinyl type 4.7 flour filler .. 8.5 

Phenolic Urearesins .. 8.5 
(mineral filler) 5.5 Melamine resins | 12.5 











are no satisfactory compounds, however, 
except the mineral-filled phenolic, which 
does provide a useful intermediate value. 


Plastics Compared for Dielectric 
Constant 
In a similar manner to the above, the 
dielectric constant may be compared at 
different frequencies and for different 


plastics. Tables 4 and 5 give details for 
various plastics at 60 and 108 cycles 
respectively. 


The dielectric constant tends to drop 
with increasing frequency, and the non- 
polar molecules have about the lowest 
dielectric constants. Ethyl cellulose again 
shows up well with a dielectric constant 
about that of polystyrene. The other 
cellulose compounds are poorer. The 
polystyrene and polythene do not change 
with frequency or remain practically 
constant, as will be discussed in detail at 
a later point. The mineral-filled phenolic 
does not show up quite so well in this 
instance, but is still better than the wood- 
flour-filled material. 

The above tables cannot strictly be 
used separately to evaluate the different 
plastics. The heat developed is propor- 
tional to the product of dielectric constant 
and power factor. Table 6 shows this 
product and the plastic may be directly 
compared. 


Table 6.—Product of Dielectric Constant 
and Power Factor for Plastics. 








Plastic product Plastic product 
Polythene 0.00023 || Cellulose 
Polystyrene 0.00026 butyrate | 0.1410 
Phenolic Vinyl type .. | 0.1720 
(mineral filler) | 0.02500 || Cellulose 
Ethyl cellulose,, | 0.04630 acetate | 0.1935 
Acrylate type .. | 0.06400 || Urea plastics.. | 0.2890 
Nylon .. .. | 0.07920 || Phenolic (wood. 
flour filler) . 0.4410 
Cellulose 
nitrate | 0.5400 














Polythene 2.3 Cellulose 
Ethyl cellulose. . 25 butyrate 47 
Polystyrene 2.6 Phenolic 
Acrylate type .. 3.2 (mineral filler) 5.0 
Nylon .. 3.6 Cellulose 
Vinyl type , 4.0 nitrate 6.2 
Cellulose acetate 4.5 Phenolic (wood- 
flour filler) 6.3 
Urea plastics . , 7.8 

















There is little to choose between some 
thermoplastic and thermosetting types. 
The mineral-filled phenolic and _ the 
ethyl cellulose show up quite well, 
although it should be noted that they 
are a hundred times poorer than poly- 
styrene or polythene. The wood-flour- 
filled thermosetting compounds are not 
good and most of the other plastics are 
not really satisfactory for h.f. insulation. 


Other Properties of Plastics 


It is not, of course, satisfactory to have 
good properties for high-frequency insula- 
tion only. The other properties must 
also be reasonable. Apart from the 
polythene and polystyrene, which will be 
described subsequently, the properties are 
quite well known and need little descrip- 
tion. From the point of view of H.F. 
insulation, however, the mechanical pro- 
perties should be reasonable and so 
should others, such as_ dimensional 
stability, softening point, tracking resist- 
ance, etc. The softening point in par- 
ticular has to be watched, and plastics 
designed to overcome the low softening 
point of polystyrene will be described. 

We are now in a position, therefore, to 
describe plastics, especially designed for 
high-frequency work. 


Table 7.—Properties of Polystyrene. 





Dielectric constant (60 cycles to 109 


cycles a PP - ‘a 2.5-2.6 
Power factor (60 cycles to 109 cycles) 

very low temperatures to 75°C. 0. — 0004 
Power factor 75°C. up to 90°C, 0.0009 
Dielectric strength, 0.005 in. thick... 3,500 volts/mil. 


Dielectric strength, 0.125 in. thick.. | 500-700 volts/mil-. 


Heat distortion a 77°C.-80°C. 
Izod impact (ft. Ib./in. - neect) a 0.6-1.2 
Water absorption we ‘ Py Nil 


Surface resistivity 1016 ohm/cm.3 
Volume resistivity ia .. | 1017-1019 ohm/cm.% 
Softening point és ba ‘zh 190-2300°F. 
Specific gravity ¥ 1.054-1.070 
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Thermosetting High-frequency Insulants 


The first material for this purpose 
which should be mentioned is mineral- 
filled phenolics (and other compounds for 
that purpose). These it has already 
been shown are reasonably satisfactory 
for some work, where frequencies are not 
too high. A plastic based on this prin- 
ciple has already been marketed, and it 
offers the possibility of a cheap H.F. 
insulant with a high softening point. 
Few details other than those given are 
available, however. The plastic would 
not be suitable for ultra-high-frequency 
work. Nevertheless, it should be noted 
that this plastic, even if some heat were 
developed (which is quite likely) would 
be able to stand up to it quite well—unlike 
a thermoplastic. 

The second possibility of reducing the 
power factor arises from a variation of 
the type of phenol in the phenolic plastic. 
Some research work undertaken by the 
B.E.A.I.R.A. L/T.89 showed the effect 
on the electrical properties of varying the 
chemical constitution of the resin. In 
the series phenol—>m —cresol—_>m— 5 
—xylenol the dielectric strength remains 
constant. The power factor is reduced, 
however, in the proportion 0.012—> 
0.0087—>0.005. The latter resin, there- 
fore, with a mineral filler should offer 
interesting possibilities. The missing 
range for power factors lies in between 
the region 0.005-0.0001 and the m—5-— 
xylenol lies in this region when filled with 
a material such as mica. Such com- 
pounds are useful at fairly low fre- 
quencies, between 103 and 106 cycles, or 
possibly more. Higher frequencies (from 
10’ cycles upwards) require the non-polar- 
type insulants. Incidentally, the reason 
for the decrease in power factor above is 
probably due to the decrease of polarity 
due to the increasing number of methyl 
radicals, 

A third possibility also exists for the 
modification of these thermosetting 


plastics. Although no figures are avail- 
able, it seems that a satisfactory H.F. 
insulant could be made in this manner. 
It concerns the interpolymerization of 
formaldehyde. 


phenols, styrene and 
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This is practised quite extensively for 
the production of oil soluble resins to 
make varnishes. The term interpolymer 
is deliberately chosen, because the nature 
of the chemical reaction is rather doubt- 
ful. There are many ways of varying 
the reaction. For instance, the styrene 
and phenol may be condensed then 
reacted with formaldehyde?, or the phenol 
and styrene may be reacted together in 
the presence of stannic chloride’. The 
products are water white. They should 
also have a power factor less than that 
of phenol-formaldehyde resins. 

The possibility of a similar reaction 
with polyethylenes also exists, to give 
flexible products. 


Thermoplastic H.F. Insulants 


Although the thermosetting plastics 
described above have some use as H.F. 
insulants, the thermoplastics have proved 
(at least a few of them) to be by far the 
most satisfactory. It should be noted, 
however, that some of the thermoplastics 
may be made partially thermosetting 
without any great loss of dielectric 
properties. 

The two main plastics in this class are, 
of course, polystyrene and polythene and 
various derivatives of the former. Poly- 
isobutylene may also be included, but this 
is usually used as a plasticizer for the 
polythene. It is, indeed, fortunate that 
in these two plastics we have a com- 
paratively rigid material (polystyrene) 
for mouldings and a flexible material 
(polythene) for cables. Flexible poly- 
styrene can also be made, however, and 
mouldings are, of course, produced from 
polythene. These will be described in 
detail later,: however. 

These thermoplastics do suffer from 
various defects, one of the most important 
being a low softening point. This has 
been modified, however, by using special 
types of polystyrene resins, and these will 
be explained in detail. By suitable 
modification to H.F. insulants, quite a 
range is available and the quality of the 
products is continually improving. The 
various ultra-high-frequency insulants 
will now be described. 
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Polystyrene 

No attempts will be made to describe 
the whole range of properties of this or 
the other insulants. That has been done 
before. Only those which are considered 
essential for a- good high-frequency 
insulant will be discussed, and this will, 
of course, include flexibility where 
desired and the like. Table 7 summarizes 
the properties of a typical polystyrene. 

Even a cursory glance at its properties 
shows that polystyrene is an admirable 
high-frequency insulant. It is a crystal- 
clear plastic which does yellow slightly 
under the action of light, but it can be 
obtained in almost any colour or be 
made translucent or opaque. It is hardly 
affected by acids and alkalis and can be 
made quite strong. In this connection 
the type of product should be watched. 
Polystyrene with a comparatively low 
degree of polymerization is brittle, and 
for some purposes should be avoided. 
Higher degrees of polymerization lead to 
quite strong and tough products, how- 
ever (properties maintained at low tem- 
peratures), as is shown by the Izod 
impact values. 

The dielectric properties need hardly 
be mentioned, since they may all be 
described as excellent. One important 
feature of the table should be noted, 
however, and that is that above 75 
degrees C. the electrical properties 
rapidly deteriorate the power factor, 
becoming 0.0009 at 90 degrees C. Since 
the water absorption is nil, there is little 
danger of deterioration from this point 
of view. 

Polystyrene, of course, it not very 
flexible and is used mainly in the form 
of mouldings, which are quite rigid at 
room temperatures, although at higher 
temperatures they become soft and 
tubbery. This softening process is one 
of the great drawbacks of polystyrene, 
because the temperature at which this 
occurs is so low. Derivatives of poly- 
styrene, used in an attempt to overcome 
this trouble, will be described shortly. 

It should be noted that flexible films 
of polystyrene have been produced, but 
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they are not too satisfactory. Develop- 
ment work still goes on, however, and 
there seems to be no reason why there 
should not ultimately be a _ flexible 
polystyrene. 

In conclusion, a very interesting possi- 
bility may be considered. Polystyrene 
can be made harder and the softening 
point increased by the incorporation of 
divinyl benzene during the polymeriza- 
tion reaction. This causes cross-linking 
and a thermosetting compound is thereby 
produced. The power factor and  dielec- 
tric constant should not be influenced by 
this reaction, which means that it should 
be possible to produce a thermosetting 
plastic with a very low power factor. 


Styramic H.T. (polbydichlorostyrene) 

The substituted products of polystyrene 
are usually harder than the parent com- 
pound. Polydichlorostyrene is no excep- 
tion, and it is harder and has a higher 
softening point than polystyrene. This, 
therefore, offers advantages in some 
directions. Table 8 gives details of the 
properties of Styramic H.T. 


Table 84.—Properties of Styramic H.T. 





Styramic H.T.| Polystyrene 








Specific gravity .. SS 1.38 1.05-1.07 

Dielectric constant - 2.62 2.5-2.6 
(60 = 106 cycles) 

Power factor mm ae 0.0002 0.0001—-0.0003 
(60 — 106 cycles) 

Heat distortion point .. 236°F. 168-176°F. 

Water absorption . , RY Nil Nil 








The equivalent properties of poly- 
styrene are added to facilitate compari- 
son. The main advantage of the 
compound is, of course, its high heat 
distortion point—much higher than that 
of polystyrene itself, and it is now possible 
to use this in the vicinity of boiling 
water. The other properties, apart from 
the slight increase in specific gravity, 
are practically the same. This increase 
is unimportant as far as an insulant is 
concerned, and the _ good electrical 
properties will assure the material a 
ready market. 

The polydichlorostyrene is as easy to 





394 PLASTICS 


fabricate as polystyrene, although mould- 
ing temperatures are somewhat higher. 
It is more expensive than styrene at the 
moment, although this is probably due 
to the fact that it is only being produced 
on a pilot plant scale. Apart from its 
higher softening point, it is self-extin- 
guishing when ignited—another advan- 
tage. 

Actually, styramic H.T. is really a 
development of styramic, which is itself 
useful for some applications, especially 
in varnishes and lacquers. This material 
was polystyrene with various plasticizers 
added. The most important of these was 
chlorinated diphenyl. The electrical 
properties of polystyrene were maintained 
and, at the same time, the softening 
point was raised by 18 degrees F. This 
is not too great, so styramic H.T. was a 
logical development. 

It is interesting to consider that even 
with the strongly polar chlorine atoms 
present the plastic can still have good 
electrical properties. This is because it 
is symmetrical. 


Cerex Resins® 


Cerex resins are really in the same class 
as styramic and styramic H.T., although 
their chemical constitution has not been 
disclosed. They are not good high- 
frequency insulants, but are in the inter- 
mediate class, mentioned previously 
(0.005-0.0001). Both styramic H,T. and 
the Cerex resins are produced by Mon- 
santo of America. Table 9 gives the most 
important properties of Cerex resins, and 
these are compared with the equivalent 
properties for polystyrene. The similarity 
is close. 

The great advantage of these resins is 
the high softening point. This is cer- 
tainly greater than polystyrene and can 
actually: be taken up to 300 degrees F. 
This is not usually practised, however, 
since it is extremely difficult to mould at 
such high temperatures. 


Most of the properties are very similar 
to those of polystyrene. The specific 
gravity and impact strength are more or 
less the same. Even in the case of the 
electrical properties only the power 
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Table 9.—Properties of Cerex Resins. 











Cerex Polystyrene 

Specific gravity a 1.07 1.05-1.07 
Impact (Izod- -notched 

ft. Ib./in.) 0.40 0.30-0.40 
Distortion temperature ., | 212-2300F.| 168-1760°F. 
Dielectric strength V/mil. .. 510 500-700 
Dielectric constant 

(60-106 cycles) 2.74 2.5-2.6 

Power factor (60-106 sauaed 0.0024 0.0001 -0.0003 
Water absorption Virtually nil 








factor is inferior to any great extent. 
The dielectric constant and strength are 
more or less the same. 

There is an unlimited colour scheme 
possibility. 


New High-temperature H.F. Insulants 
Even the Cerex resins, which it was 


mentioned could be used up to 300° 


degrees F., are not really high-tempera- 
ture high-frequency insulants. These do 
exist, however, and will, no doubt, be 
reaching the market in the fairly near 
future. These are the various types of 
silicone resins. As far as insulants are 
concerned, they are mainly used in the 
form of varnishes, but there is, of course, 
the possibility of using them as 
mouldings. 

These materials will not be described 
in detail since it is hoped to make them 
the subject of another article. A few pro- 
perties may be mentioned to advantage, 
however. The power factor is about 
0.0001 and the D.C. 2.4-2.6, which, 
therefore, readily compares with poly- 
styrene and polythene. However, these 
compounds may be used at temperatures 
of 200 degrees C. for quite long periods 
without undergoing any appreciable 
change. It is possible for comparatively 
brief periods to go to much higher tem- 
peratures than this, and this is done in 
various electric motors. The silicones 
have great possibilities and, indeed, are 
also in important use. 


Flexible H.F. Insulants for Cables 


When one speaks of flexible H.F. 
insulants for cables and other applica- 
tions, one naturally thinks of polythene. 
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Table 10.—Flexible High-frequency Insulants for Cables. 
(Other than Polythene) 
. Dielectric constant Power factor 
No. Insulation (106 cycles) (106 cycles) 

1 Rich rubber (vulcanized) . 2.4-2.7 0.002-0.006 
2 Rubber-polyisobutylene (vulcanized) 2.4-2.6 0.002-0.005 
3 Rubber-polyisobutylene-polystyrene 2.3-2.5 0.0008-0.002 
4 Cyclized rubber-polyisobutylene . . “ 2.3-2.5 0.0005-0.001 
5 Cyclized rubber-polyisobutylene-polystyrene e 2.3-2.5 0.0003-0.001 
6 Polyethylene .. ae 2.2-2.4 0.0002-0.0005 














Rubber and Isobutylenes 


It is interesting to see, however, what 
insulants were available before polythene 
came on the market, which, after all, 
was rot very long ago. Some of these 
materials are not obsolete and can still 
find a useful place in high-frequency 
insulation technique. Table 10 gives 
details of the materials to which reference 
is being made. 

It is surprising to see in this table that 
some of the materials have nearly as good 
electrical properties as polythene itself. 
As will be described later, polyisobutylene 
has a low power factor. This substance, 
when mixed with polystyrene and rubber 
and the mass vulcanized, should and does 
prove fairly satisfactory as a high-fre- 
quency insulant. Unfortunately, how- 
ever, the various ingredients are only 
present as a loose mixture, and it is very 
easy for the P.I.B. or the polystyrene to 
bloom. The materials also have fairly 
low softening points, and after ageing on 
a cable for several days are liable to 
crack. 

They are not too satisfactory, therefore, 


but, nevertheless, are useful in some 
instances. They have been rejected 
mainly for mechanical reasons. It will 


the missing range and could be useful as 
mouldings, flexible insulants or similar 
applications used at moderate frequencies. 


Polythene 


Polythene is undoubtedly unsurpassed 
as a flexible high-frequency insulant, and 
it is difficult to see that it could ever be 
improved upon. When it first came out, 
however, for processing reasons it was 
mixed with a large amount of polyiso- 
butylene, and, consequently, although 
eliminating some of the faults of the 
materials mentioned in the previous sec- 
tion, still suffered from a low softening 
point. This difficulty has, of course, now 
been eliminated, and many grades of 
polythene, all with different processing 
properties, are available. It should be 
noted that the electrical properties of the 
different grades are virtually the same. 
Table 11 gives details of the properties of 
polythene, polyisobutylene and rubber. 
The P.I.B. is given because it is used so 
much in connection with polythene and 
the rubber is given for comparative 
purposes. 

The excellent properties of polythene 
may be observed, and they are certainly 
much better than those of rubber. It is 
obvious that polythene is an excellent 








be noted that the properties of 1-3.are in high-frequency insulant for cables. Apart 
Table 11.—Properties of Flexible Insulants. 
Property Polythene P.1.B. ( o .. 

Specific gravity . 0.92-0.95 0.91-0.95 1.0-1.3 
Dielectric strength V/mil. 600-1 ,000 400-500 500-700 
Volume resistance ohm/cm. . bry 1016 1015-1016 
Dielectric constant (up to 106 cycles) ‘ 2.4 2.4-2.7 
Power factor (up to 106 cycles) 0. 0002-8. 0005 0.0002-0.0005 0.004 
Softening point, . . oF 104-115°C, _ -_ 
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from the properties given above, it may 
be noted that both in the case of the poly- 
thene and P.I.B. the dielectric properties 
are not affected by heat. The flexibility 
needs no mention, since this property in 
polythene is one of its outstanding fea- 
tures. The izod impact test has been 
tried up to 4.2 ft./Ib., and still will not 
break the material, which is a sufficient 
indication of its toughness. 

It is not the object of this article to 
describe the processing characteristics. 
Inasmuch as it affects the dielectric pro- 
perties, however, the use of P.I.B. will be 
mentioned. This is, of course, added to 
improve the processing characteristics. 
It will be seen that the electrical proper- 
ties of P.I.B. are very similar to those of 
polythene, and, therefore, +t hardly 
affects it when mixed with it in the 
quantities normally employed in this 
class of insulation manufacture. 


Faults of Polythene 

Some of the faults of polythene may 
be touched upon. It has a sharp soften- 
ing point which leads to difficulties of 
fabrication (one of the reasons for the 
formation. of voids), and it is inflam- 
mable. Voids, of course, affect the elec- 
trical properties of a cable and should be 
avoided if possible. 

The electrical properties are also 
affected a great deal by contamination 
with impurities. This applies particularly 
to oxidation products, which is most 
marked. Milling at 135 degrees C. only 


Table 12.—Effect of Oxidation on Power 
Factor. 





Power factor 
(without 
antioxidant) 


Power factor 
(antioxidant) 


Oxidation 
period (hours) 





0 0.0003 0.0002 
1 0.0004 0.0002 
2 0.0006 0.00025 
4 0.0008 0.0003 
6 0.0013 0.0003 
7 0.0016 0.00035 











increases the power factor by about 
0.0002. Milling for seven hours, however, 
takes the value up to about 0.0015, which 
is quite serious. 
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Table 12 gives details of increase of 
power factor with oxidation time. 

It will be seen that the power factor 
rapidly increases with increase in oxida- 
tion period. Not only this, but at high 
frequencies the behaviour is very erratic. 
The second column in the table shows the 
effect of adding 0.1 per cent. of antioxi- 
dant, and it will be seen that there is a 
great improvement, and this practice is 
used extensively. Sometimes it may be 
noted that the initial power factor is 
higher with the antioxidant, but the 
advantages gained are well worth the 
small loss. 


Summary and Conclusions 


It will be seen that there is a vast range 
of high-frequency insulants available. 
These are satisfactory for all frequency 
ranges (60 cycles to 108 cycles and even 
more), and for a large range of tempera- 
tures (—40 degrees C. to 250 degrees C.). 
Colours, flexibility, hardness, clarity, low 
specific gravity and good dielectric pro- 
perties are all available. Plastics 
described include the normal thermoset- 
ting and thermoplastic compounds, poly- 
styrene, styramic, styramic H.T., Cerex 
resins, P.I.B., rubber, silicones and poly- 
thene. 

There is, therefore, a wide choice, and 
this is rapidly increasing. Whether it is 
desired to develop resins with power fac- 
tors less than 0.0001 is doubtful, but there 
is still room for developments around 
0.005-0.0001, although there are plenty of 
resins already in this range. 

The various industries requiring high- 
frequency insulants are therefore well 
served, and they can rest assured that the 
plastics industries will not fail them in 
any of their requirements. 
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PRODUCTION 
NEws 


ELECTRONIC PROCESS AND DELAY 
TIMER.—The Electronic Timer made by 
G.G.C. Development Co., Belgrave Road, 
London, S.W.1, is a small self-contained 
timing device primarily designed for the con- 
trol of processes and machine tools. Its use 
is also suggested for the control of heating 
time in plastics and similar presses, 

The attachment is extremely robust and 
is assembled in an ironclad case to withstand 
roughest handling. Only one valve is used 
and the controlling circuit can handle up to 
5 amps. A.C. for 1 kilowatt at 230 volts, but 
larger contactors can be fitted to order. The 
control can be effected by setting the dial to 
the required time and switching on the con- 
trol circuit. By our special arrangement of 
relay contacts, the circuit can be made to 
function either as a time delay or a process 
timer. 

Typical examples of the two applications 
are: — 

(a) To provide a time delay between 
the application of two processes. F 

(b) To apply a process or function for 
a predetermined length of time. 

Since the control is continuously adjust- 
able over its range, it can be used for such 
applications as the timing of photographic 
exposures and similar devices needing any 
variable time control. 


CORRUGATED ‘“‘ PERSPEX ”’ SHEET. 
—The public has been led to expect much in 
the way of new developments from the 
eventual application to peace-time usages of 
materials and processes evolved and proved 
in the all-testing laboratory of war. There 
is, happily, no reason to expect that it will 
be disappointed in this anticipation. As an 
earnest of what will come, and of consider- 
able significance to all those interested in 
scientific lighting, comes the announcement 
that ‘‘ Perspex,’’ the transparent plastic 
material designed and manufactured by 
I.C.I, and used in every kind of aircraft 
throughout the war, is now available in 
corrugated sheet form for purposes of roof 
and wall lighting. The corrugated sheets are 
made up to fit existing standards of corru- 
gated iron and asbestos cement; and can be 
fitted to the roof or wall in exactly the 
same way as normal corrugated sheets, with 
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standard hook bolts or wood screws and 
washers. 

The advantages of having a transparent 
material in this form are so great as to 
need little elaboration. Not only can the 
corrugated ‘‘ Perspex ’’ sheets be fitted by 
anyone having experience of ordinary corru- 
gated sheeting, thus dispensing with the 
need of separate glazier, but the sheets, 
requiring no frames or lead flashings, can 
be readily transferred from one position to 
another should alterations in the floor lay- 
out make this desirable. Not only this, 
but by interspersing the corrugated sheets in 
a chequer-board pattern upon the roofing 
a shadow-free disposition of light can be 
obtained upon the floor below. 

Corrugated ‘‘ Perspex ’’ roof lights have 
a very high safety factor, and, under normal 
conditions, will not crack or splinter when 
subjected to shocks or vibrations. There is, 
therefore, no danger of workers receiving 
injuries through falling fragments, nor, inci- 
dentally, do the sheets need to be wired 
as a protection from such a danger. The 
material weathers extremely well and is not 
affected by atmospheric contamination. 
Normal maintenance is, therefore, reduced 
to mere cleaning, which may be done by the 
same methods generally in use with glass. 
The lightness in weight of the material— 
0.9 lb. per sq. ft.—renders it not only pecu- 
liarly easy to handle and fix in position, but 
materially simplifies actual roof construc- 
tion. 

Corrugated ‘‘ Perspex’’ sheets can be 
fitted vertically, if so desired, to let light 
into the side of a building. 


RUBBER CONTROL.—The Rubber Con- 
trol of the Ministry of Supply is reported to 
be willing to transfer to the Rubber Trade 
Association the control of the storage and 
fair distribution of the various grades of 
synthetic and crude rubber, as well as the 
invoicing to consumers and the collection of 
payment on behalf of the Control. But pur- 
chase, import and allocation of rubber will, 
for the time being, remain in the hands of 
the Government. 


THOS. DE LA RUE AND CO.—At the 
48th ordinary general meeting, the chair- 
man, Mr, B. C. Westall, in referring to the 
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work of the plastics company, stated that 
the past year has been a difficult one. As 
a result of the war situation many Govern- 
ment orders were cancelled at very short 
notice. Alternative work in this class of 
industry could not be found at a moment’s 
notice even if the labour and materials 
remained available. As a result, there was 
a sharp contraction in the profits of De La 
Rue Plastics during the year. He had 
already indicated that the transition from 
war to peace conditions would have an 
adverse effect upon our plastics company. 
This tendency will be even more felt in the 
coming year than in the one under review, 
and we do not anticipate that our plastics 
factories, even if the Pacific war is over 
earlier than most people expect, will be in 
full production for another year. 

On the other hand, De La Rue Insulation, 
Ltd., the subsidiary of De La Rue Plastics 
manufacturing laminated material, appears 
likely to get into full stride in a shorter 
period than its parent company. A new 
factory is being built on a site acquired at 
Tynemouth. 

Taking the De La Rue Group as a whole, 
then, I would say that the results for the 
coming year are likely to be satisfactory. 


DE LA RUE PLASTICS, LTD.—Mr. 
F. T. Fletcher has ceased to be associated 
with this company as from Wednesday, 
August 1, 1945. Mr. C. Milton Marshall is 
appointed works manager of the company’s 
London factories. 


DISTILLERY CO., LTD.—At the annual 
general meeting the chairman, Lord 
Forteviot, referred to the range of chemicals 
made throughout the war by the subsidiary 
companies which produced acetone, acetic 
acid, acetic anhydride and butyl] alcohol. In 
collaboration with Shawinigan Co., of 
Canada, a large factory for making carbide 
had been installed in South Wales. Through 
its associated company it had been engaged 
in the manufacture and processing of large 
- supplies of thermoplastic and thermosetting 
materials, prominent among which are cellu- 
loid, cellulose acetate, photographic film 
base, polyvinyl chloride and polystyrene. 
Development work in many interesting plas- 
tic materials has proceeded. He had already 
referred to the purchase of the remaining 
52 per cent. of the share capital in F. A. 
Hughes and Co., Ltd. That company, since 
its conversion to a limited company in 1920, 
has specialized in the introduction and 
development of sales in new products in the 
plastics and metallurgical fields. For this 
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purpose the company has built up a highly 
qualified technical sales organization, and 
has financed, designed and erected plants to 
manufacture those special products which 
are operated by its main subsidiary and 
associated companies—(a) Cellomold, Ltd., 
thermosetting resins and other plastic 
materials; and (b) Magnesium Elecktron, 
Ltd.—magnesium alloys produced in Britain 
from indigenous raw materials. 


MELLOWES AND CO., LTD.—In his 
annual statement at Sheffield, the chairman, 
Mr. G. R. Slater, stated that since the out- 
break of war the company had entered the 
plastics industry. The department is fully 
occupied and is still adding to the plant. 


BRITISH RAYOPHANE.—A resolution 
to increase the authorized capital of British 
Rayophane to £200,000 by creating 300,000 
additional 5s. ordinary shares ranking pari 
passu with the existing ordinary shares was 
passed. 


JOS. WEIL AND SON, 31-35, Wilson 
Street, London, E.C.2, announce that they 
represent Swedish manufacturers of penta- 
erythrito] for alkyd resin and other manu- 
factures and of p. toluol sulphonamide 
resins. They also represent American 
manufacturers of iron powders of grades 
suitable for incorporation in plastics. 


MR. W. S. DAHL, of 30, Stanley Road, 
Mortlake, London, informs us _ that 
Sommens wood-flour factory, Sweden, to 
which he acts as agent, can now ship all 
meshes of wood flour to Great Britain and, 
when tonnage is available, to the Continent 
and other parts of the world. 


MR. H. W. J. INSHAW has relinquished 
his post on the technical staff of United 
Ebonite and Lorival, Ltd. He has taken 
up an appointment as Assistant Controller, 
Rubber and Plastics Products, on the Con- 
trol Commission for Germany. 


DR. W. MAKOWER.—The § death 
occurred at Eglinton Hill, on July 7, of Dr. 
W. Makower, O.B.E., D.Sc., at the age of 
66. Dr. Makower was a member of the 
board of management of the Reseach 
Association of British Rubber Industries, 
and Professor of Science at the Royal Mili- 
tary Academy, Woolwich. 


PLASTICS IN DUNDEE.—The ‘‘Con- 
tract Journal’’ of July 11 contains the 
information that 50,000 sq. ft. have been 
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I.C.I. manufacture the following 
plastics : 

Polythene 

- Methyl Methacrylate 

Polystyrene 

Nylon 

Polyvinyl Chloride 


Urea Formaldehyde 


Phenol Formaldehyde 


Moulders and manufacturers are 


invited to discuss their plastics 


problems with I.C.I. Technical and 


Research. staff whose services are 


freely available. 
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ONE OF THE OUTSTANDING 
1.C.1. PLASTICS 


Methyl Methacrylate. 
plied in sheet, rod or powder form 


This is sup- 


and is giving great service in the 
aircraft and optical industries and 
in the medical and dental professions. 
As “Perspex” for aircraft it has 
become known throughout the world. 
In normal times methyl methacrylate 
will 
fields, domestic and industrial. 


find extensive use in many 
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Doing 
e 
the job! 


It is not always a question of metal 
substitution. Plastics correctly adapted 
may be the right material for the job. 
Save those machining operations. Have 
it moulded by :— 

























Quick and simple in application—no heat 

or moisture required —SELLOTAPE is 

clean and easy to handle. 

Blue-prints, schedules, plans, etc., can 

be protected or repaired with trans- 
parent SELLOTAPE — the tape that 
gives instantaneous,adhesion, will 
keep them clean, untorn, legible 
and unhandled. Packs sealed with 

SELLOTAPE are air-tight, damp- 

’ proof and dust-proof. SELLOTAPE 

has unlimited uses in Plastics. What- 

ever the job— 
% Sticks at a touch 


é. 
available in any wi 
width coloured for ETITTA 

identification, plain 

for transparency. Supplied 7; LLOTAPE 
Official Distributors: 


miaanelstelelam § for essential 
GORDON & GOTCH, LTD., Dept. PLI., 75-9, Farringdon Street, E.C.4 
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taken in Dundee by Expanded Rubber 
Co. (expanded rubber products) and by 
BX Plastics, Ltd. (moulding powder). 


ERRATUM 


In the article on ‘‘ Vibratory Grinding of 
Macromolecular Substances ’’ in the July 
issue of ‘‘ Plastics,’’ we regret a misprint in 
the phrase: “‘ . during the same period 
@ = z/s where g can be determined. . . .”’ 
This should read: ‘‘ where z can be deter- 
mined...” 


THE INSTITUTE OF THE PLASTICS 
INDUSTRY . 


THE PRESIDENT’S FUND 


Report of the Sub-committee on University 
Scholarships on the Interview with Candi- 
dates for Scholarships in Mechanical 

Engineering, Chemistry and Physics 

HE Selection Committee for 1945, con- 

sisting of Mr. P. C. Allen, Mr. J. L. 
Daniels, Mr. R. B. Harley and Mr. A. V. 
Percival, Secretary, with the assistance of 
Dr. W. E. de B. Diamond, interviewed 
candidates at Windsor House on July 2 
and 3, 1945, with three preliminary inter- 
views on June 25 for candidates unable to 
attend on the due dates. 

The Selection Committee was assisted in 
the interviews of the Physics candidates by 
Dr. J. F. Allen, F.R.S., of the Royal 
Society Mond Laboratory, University of 
Cambridge. 


Candidates presenting themselves for 
interview, excluding those ineligible on 
grounds of non-British birth, were as 
follow:— 
Engineering candidates 9 
Chemistry candidates 9 
Physics candidates ... 5 
Total 23 


It was ascertained on the morning of 
July 2 that the Ministry of Labour and 
National Service would only allow success- 
ful candidates to proceed to University for 
a full residential course if born between 
1/10/26 and 30/9/27, except for those born 
outside these dates who were exempt from 
Military Service by being below the medical 
standard required or invalided out of the 
Armed, Forces. This ruling automatically 
eliminated a number of candidates, but, as 
some of them were younger than the 
specified age, and as the ruling was only 
received at the last moment, the oppor- 
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tunity was taken to interview all the 
candidates and those who were ineligible on 
age grounds had the position explained to 
them. 

The Selection Committee was guided 
primarily by the academic qualifications of 
the candidates, who were required to 
produce documents giving their academic 
records. 

The Committee was influenced by the 
personality and character of the candidates, 
and to this end obtained, in advance, 
written recommendations from their 
employers and their late headmasters. In 
many cases these recommendations were 
inadequate. 

In the interviews attempts were made to 
find out the personal interests and char- 
acter of the applicants. The possibility of 
giving opportunities for future executives 
was in the foreground as well as for creating 
specialists in the three subjects for which 
the Scholarships are awarded. 

Many of the candidates were very young, 
some only 17, and it was clear from the 
interviews that personality and character 
were very much more developed in the 
young men of 18 and 19 than in the 
immature boys of 17. 

The Selection Committee felt strongly as 
a result of this examination, where possible 
by consideration of Military Service, 
Scholarships should not be given to candi- 
dates less than 18} years old and much is 
to be said for selecting them up to the age 
of 21, for not only are the character and 
personality more developed, but a longer 
period in industry has then been served. 
Many of the candidates examined had only 
had twelve months or less service in the 
industry and thus had no real picture of 
the industry as a whole. 

The Selection Committee also wished to 
record their belief that the effect of the 
war and the type of part-time educational 
training and study to which it has given 


rise has had a most depressing and 
deadening effect on the character and 
general vitality of the candidates. Far too 


many cases of, ‘‘ All work and no play 
makes Jack a very dull boy ’’ were evident. 

1. The Scholarship for Mechanical 
Engineering for 1945 was awarded to Mr. 
I. M. Thompson (Streetly Manufacturing 
Co.). 

2. The Scholarship for Chemistry for 
1945 was awarded to Mr. K. W. Hayes 
(United Ebonite and Lorival, Ltd.). 

3. The Scholarship for Physics for 1945 
was awarded to Mr. D. F. Savage (I.C.I. 
Plastics Division). 











400 PLASTICS 


AUGUST, 1945 


Supplying Plastic Mouldings 


By Consumer or Trade Specialist 


An examination and discussion of the pros 
and cons of the above question. All the 
essential aspects of chief interest to the 
user and would-be manufacturer of plastic 
mouldings are here covered, in the hope of 
affording some guidance to those confronted 
with the above question, to enable a sound 
decision being reached. 


hyve title given to this article poses a 
very pertinent, and indeed recurring 
problem with which the business execu- 
tive of a firm already making substantial 
use of plastic moulded components may 
be confronted from time to time. In such 
businesses, a point is often reached when 
it is felt that the number of plastic mould- 
ings employed in connection with their 
own specialized manufactures is of such 
magnitude as will make appreciable 
economies if their production is made 
within the user’s own works. 

Or, again, a prospective user of a 
plastic moulded part may feel that the 
design is of such a simple nature and the 
quantities required so large that again 
self manufacture might profitably be 
undertaken in preference to placing out 
the supply order with a _ recognized 
trading house. 

The answer afforded to these questions 
by the progressive executive or director 
will, of course, prove of considerable 
importance not only to the individual 
works concerned with this decision, but 
also may have repercussions upon many 
others within the moulding industry. 
Any large-scale increase in the amount of 
consumer moulding manufacture will be 
immediately reflected in the extent of 
business turned over by the specialist 
trade moulder, for orders will be lost to 
him, and plant which formerly was 
employed upon production will require 
alternative work, or else be allowed to 
stand idle for a time. Thus the answer 
to the title question may mean consider- 
able dislocation in some quarters, due to 


the transfer of orders. Looked at from a 
purely national point of view, such an 
extensive change over from specialist to 
user manufacture may lead to an unneces- 
sary duplication of plant and manufac- 
turing equipment. 

There is also another very important 
effect to consider as likely to arise in the 
event of such a change in method of 
supply of mouldings. Should large num- 
bers of consumers decide to undertake 
manufacture of mouldings in their own 
works instead of purchasing from outside 
sources, there is the possibility of competi- 
tion from some, at least, who feeling- they 
have successfully established a moulding 
plant and methods to meet their own 
needs, may be led to make further exten- 
sions or developments so as to equip 
them to enter into the open market in 
competition with the established trade 
moulding supply houses for work in addi- 
tion to their own particular requirements. 

On the other hand, not all those 
attempting the manufacture of their own 
plastic mouldings make a successful job 
out of it, for a variety of reasons. Numer- 
ous instances could be given of cases 
where a firm has embarked upon such a 
manufacturing project only to run up 
against objectionable snags and difficulties 
of one kind or another, which have so far 
discouraged it as to lead to an early 
abandonment of the whole scheme. 

Perhaps many such failures may have 
been due to: the lack of consideration 
given to all aspects or factors in favour 
of and against adopting such a policy. 
Here, again, the following examination of 
the advantages and disadvantages likely 
to be associated with such a step may 
prove of some interest and guidance 
towards avoiding repetitions of such dis- 
appointing experiences. 

The general position to be considered 
in the following notes centres around the 
fact that the moulding industry at the 
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Paxolin is the re- 
gistered trade name for 
our laminated products of 
the phenolic class which are 
made in a wide variety of 
grades in Sheets, Rods, Tubes and 
Cylinders. Complete details, including 
technical data ; information regarding 
the grade most suitable for any 
particular purpose and instruc- 
tions for machining are 
obtainable from the 
manufacturers. 














THE MICANITE & INSULATORS COMPANY LTD., 
Empire Works, Blackhorse Lane, Walthamstow, London, E.17 


Makers of MICANITE (Built-up Mica Insulation). Fabricated and Processed and 

MICA, PAXOLIN (Synthetic-resin laminated sheets, rods, tubes and cylinders). 

High-voltage Bushings and Terminals for indoor and outdoor use. Empire 

Varnished Insulating Cloths and Tapes and all other forms of Electrical Insu- 

lation. Suppliers of Vulcanised Fibre, Leatheroid, Presspahn, etc. Distributors of Micoflex-Duratube Sleevings, 
Micoflex-Durasleeve (plastic covered flexible metal conduit) and Kenutuf Injection Mouldings (P.V.C.). 
REET = eR ERSERGIE  M 














present time is divided into two sections: 
the specialist trade moulder and the user 
moulder. There are a number of large- 
sized businesses whose annual require- 
ments and consumption of plastic moulded 
articles is very large; often such a firm 
may have as many as 100 moulds in 
regular use. Many such firms purchase 
the whole of their moulded components 
from specialist trade houses, doing no 
manufacturing themselves, whilst others 
make appreciable numbers of articles on 
their own premises and purchase other 
quantities from outside suppliers. Very 
few manufacture their entire requirements 
themselves. ; 


Lack of Discussion of this Topic in 
Technical Press 

In view of the great importance of this 

question both to the trade moulder and 
consumer moulder, it is somewhat sur- 
prising the little attention that has been 
devoted to its close examination in the 
technical press covering the plastics indus- 
try; the present writer is unaware of 
any detailed or sustained consideration 
being afforded to this problem. 
* The importance and increased preval- 
ence of this problem will become more 
marked when the return to peace-time 
trading conditions can be resumed, con- 
ditions which will certainly bring a very 
great increase in the consumption of 
moulded products in almost every 
industry. 

In point of fact, there are at least four 
plain reasons which, afford indications of 
such an increased use of plastic mould- 
ings after the war, all of which make it 
more pointed and important to discuss 
the problems arising out of the questions 
contained in the title of this article. 

These four reasons, then, are:— 

(1) As-a direct result of war-time pro- 
duction needs and methods, there has 
taken place a tremendous acceleration in 
the development of plastic materials, both 
new and old, and their respective appli- 
cation or use. Many known and much- 
used substances have been improved, new 
ones have been evolved to meet certain 
requirements, all of which makes for a 
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great widening of the possible peace-time 
range of application. 

(2) Coupled with the creation of 
improved or new plastic materials, there 
has taken place a marked advance in both 
the composition and methods of using 
special alloy steels required for plastic 
moulds. These latter, too, have been 
constantly improved in respect of design, 
construction, and materials. 

(3) Many new applications have already 
been found for plastic articles, and in 
this respect it is envisaged by those com- 
petent to assess such trends that there 
will be very great advances made in the 
use of such parts in every line of business. 

(4) Along with the above-mentioned 
developments must also be linked the fact 
that numerous businesses which hitherto 
have not used plastics will be led to 
adopt their use as effective and economi- 
cal replacements of existing non-plastic 
articles. 

These factors, then, strongly incline 
towards the creation of post-war circum- 
stances wherein business executives will 
be increasingly led to consider the advis- 
ability or otherwise of taking up the 
manufacture of plastic mouldings on their 
own premises rather than to purchase 
from outside. Thus the ensuing examina- 
tion may help to clarify the position by 
indicating some of the advantages and 
disadvantages to be expected from the 
adoption of such a manufacturing policy. 


The Development of a Plastic 
Moulding 


Before commencing the study of the 
pros and cons of this problem, it will help 
if a brief outline is first given of what 
takes place when a prospective user sub- 
mits an inquiry for the supply of plastic 
mouldings to a recognized trade supplier 
who has made a speciality of such 
activities. 

This will show the kinds of service per- 
formed during these initial development 
stages by the moulder, serving to give 
a salutary re-emphasis to the usefulness 
and value of such services to the user. 

Generally, a sample, model, drawing, 
or even a bare idea of a plastic com- 
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ponent required by the user, is first sub- 
mitted to the specialist plastic moulder. 
He is requested to advise whether the 
design or idea is a practicable plastic 
moulding proposition. He will thus give 
his opinion upon the availability of suit- 
able materials from which the part, can 
be moulded in order to withstand the 
service conditions explained by the user. 
In addition he will advise whether or 
not the design as submitted is such as 
to render easy and economical moulding 
or not, and if in the latter event he may 
offer more suitable alternatives for the 
consideration of the user. Once this 
question of moulding design has _ been 
mutually settled to satisfaction, he will 
get down to the question of mould design, 
making a rough draft so that approxi- 
mate costs can be worked out. These 
costs and mould design draft then become 
the basis for calculation by his estimating 
department who are thus enabled to 
submit a detailed quotation to the client. 

The point the writer wishes to be 
specially stressed in the foregoing account 
is that during this process of the develop- 
ment of the moulded article design and 
features, in fact right up to its creation 
as a concrete article, numerous oppor- 
tunities for making helpful suggestions 
and advice will be presented to the enter- 
prising and co-operatively minded trade 
moulder. He will be often able to suggest 
important design alterations which simply 
will not occur to the user because he does 
not possess the experience or training or 
familiarity with moulding problems or 
limitations. 

Again, one effect of such helpful sug- 
gestions open to the specialist moulder is 
that substantial reductions in mould com- 
plexity and therefore its cost ‘can be 
secured, a proportion of which benefits 
are directly passed on to the user and 
purchaser of mouldings. 

In brief, then, a user, in submitting a 
plastic moulding project to a recognized 
and reputable trade house, obtains the 
inestimable advantage of a highly trained 
and experienced staff, able to offer the 
soundest guidance in respect of selection 
of moulding material, design of the com- 
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ponent, mould. design and construction, 
the functioning of the part, its physical 
and other characteristics, lowest cost, and 
indeed a host of other aspects of moulding 
production, which certainly would not be 
at his disposal if undertaking manufac- 
ture himself. 

That there are drawbacks is only fair 
to point out as follows:— 

(A) Very often the user fails to reap 
the full benefits in respect of the possible 
assistance which the moulding manufac- 
turer might offer simply because they are 
not pointed out to him. For example, 
suppose the user sends in a blueprint or 
sample of a moulded part which he wishes 
the moulder to quote. It is part of the 
obligation of the moulder, in sending 
along his quotation, to point out any 
alternative methods or designs which he 
feels would lead to a better moulding or 
lower costs. But if he omits to do this 
simply quoting for reproducing the design 
submitted, then the user is left without 
any idea at all of possible improved 
forms which may have been adopted. 

(B) Yet again considerable delays 
may be occasioned due to protracted 
correspondence, inter-works visits, and so 
on, before the final details of a moulding 
design can be satisfactorily resolved. 
This very often can be avoided or largely 
reduced by the moulder anticipating 
intelligently the kind of queries and 
questions arising out of the submission of 
a moulding project. In fact, much has 
already been written in this journal upon 
this important subject of co-operation 
between user and moulding manufac- 
turer, to this published matter the reader 
is again referred for an appreciation of 
the benefits possible by the creation of 
a sound degree of co-operation between 
the parties concerned. 

(C) Another possible source of trouble 
and disadvantage lies in the matter of 
quantities. Here the prospective user 
may not be clear as to the exact quanti- 
ties which will eventually be required. 
Often he finds it necessary to conduct a 
number of tests of either market or 
within his own works before committing 
himself to bulk figures of supply. But 
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if he is to derive the fullest advantages 
from the moulding process he should 
think in substantial figures, especially at 
the outset when asking the moulder to 
quote. Thus quantities in the region of 
10,000 and upwards are perhaps the best 
for obtaining the most economical quota- 
tion from the specialist moulder. Com- 
pelled to order much smaller batches than 
this, the user may find the quoted costs, 
especially those for the mould, to be so 
high as to ruin all likelihood of proceed- 
ing with the project, which is either 
dropped altogether or else he is led to 
explore the possibilities of self manufac- 
ture. 

(D) Yet another drawback experienced 
by many users purchasing from outside 
houses is that they are more or less in 
the hands of these suppliers regarding 
supply and delivery of their own finished 
product. They feel it increasingly diffi- 
cult to fulfil their promises of delivery 
to their customers. The writer, while 
realizing that in certain instances incon- 
venience may be caused to a user, is of 
the opinion that with a little co-operation 
it is easily possible to provide against 
“such contingencies. 


The Large Firm as Manufacturer of 
Its Own Mouldings 


Let us now consider some of the main 
reasons which can be advanced in sup- 
port of and against the large-scale user 
making his mouldings as distinct from 
outside purchase. 

Numbers of manufacturing concerns 
are sometimes placed in the position of 
requiring large quantities of parts from 
a few simple designs. In these circum- 
stances it is generally felt that a small 
moulding plant could. be installed, and 
one or two presses or injection machines, 
as the case may demand, maintained in 
full-time production. 

But success depends also upon a 
number of other important considerations 
which must be satisfactorily met if 
trouble is to be avoided. 


These considerations are:— 
(a) Successful operation of the scheme 
will depend upon whether the firm 
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possesses or can procure well-trained 
staffs with sufficient knowledge, experi- 
ence, and technical ability to understand 
the intricacies of mould and moulding 
designing and manufacture, both highly 
complex activities. It will also be 
advisable to have at least one member 
of such personnel having adequate 
chemical knowledge, so that the problems 
of material composition, behaviour and 
physical features may be covered. 

(b) There must be both the ability 
and willingness to expend requisite time 
and money needed to establish the mould- 
ing plant, together with all ancillary 
plant. It should, of course, be well 
understood that plastic moulding does 
not simply consist of placing the necessary 
mould-making operations upon the exist- 
ing toolroom staff, and the purchase of 
a second-hand press, after which products 
can be run off without further ado. 

(c) It will certainly involve laying 
down considerable mould-making plant 
in the form of either jig-boring machines, 
panto-graphic milling machinery, or die- 
sinking equipment. In addition, some 
hardening and hardness testing equip- 
ment will have to be provided. Such 
machinery and tools may prove very 
costly and the would-be moulding manu- 
facturer will have to weigh up very care- 
fully to ensure that he has sufficient 
mould-making work to maintain such 
plant in operation for a sufficient propor- 
tion of its time, and thus make its 
installation a worth-while investment. It 
is probably in this respect that one of 
the greatest benefits is to be gained from 
purchasing from an established specialist, 
who will have a substantial plant of this 
kind, together with a constant supply of 
work, ~ 

(d) It will also be necessary to make 
some provision for the support of gaug- 
ing, testing and inspection equipment 
needed for ensuring uniformity of sizes, 
features and properties in the finished 
moulding. Especially will such tools be 
needed if the design and configuration 
are of an intricate character, or if dimen- 
sional tolerances have to be held to fine 
limits of error. 
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(e) Some provision will also have to be 
made for the storage of the raw material 
awaiting production use. Here it should 
be borne in mind that many operating 
snags and objectionable features in the 
finished moulded article may be avoided 
only if the material is properly stored. 
These facilities should ibe such as to pre- 
clude all moisture, damp and excessive 
temperature variations being transferred 
to the material. Thus the material can- 
not be dumped into some conveniently 
vacant outside shed, but should be stored 
in a properly ventilated and heated room, 
in suitable sealed containers, and means 
arranged for the frequent inspection of 
condition. This point is often over- 
looked, which results in many puzzling 
variations in the finished moulding. 

(f) In some instances it may be essen- 
tial to install pre-forming or peileting 
machinery for dealing with the raw 
material powder prior to feeding to the 
press or injection machine. Raw 
material may be purchased in this form, 
of course, but users may prefer to under- 
take these operations within their own 
premises. 

(g) The determination of the exact size 
of plant to lay down must also be made, 
and this will present some difficulties 
which may entail considerable adjust- 
ments at a later stage when production 
has really got going. Much will depend 
upon the size, design and numbers of 
mouldings required before decisions can 
be reached as to extent of plant needed. 
For the large-scale user having to produce 
large quantities of different-sized mould- 
ings from large and small moulds it might 
be necessary to install as many as eight 
or ten compression presses. This would 
certainly include either one or two hand- 
operated hydraulic machines, which 
would be employed almost exclusively 
for mould-testing purposes or for produc- 
ing very small batches from single 
impression moulds. Then there should be 
from two to four 50-ton presses, one 75- 
ton, and, perhaps, one 100-ton press, all 
these being of the semi- fully automatic. 

For such a plant other equipment will 
be required, such as an air compressor, 
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and sufficient piping and storage appara- 
tus. Similarly, with respect to the supply 
of gas and steam, careful consideration 
should be given to local conditions which 
prevail, such as the costs of labour and 
fuel. For a small plant, incidentally, gas 
is, perhaps, the cheapest method of heat- 
ing, as it is simplest to install and main- 
tain in working condition. Constant heat 
can be secured by the fitting of usual pat- 
tern temperature controls. In the case of 
steam heating, it will be found that a 
pressure of round about 165 to 175 lb. per 
square inch wil be required. There may 
be some trouble due to leaking joints, so 
joints should be as few as possible. 

It will also be necessary to arrange for 
a variable temperature for the press 
platens, for which it will be essential to 
fit the installation with reducing valves. 
Another point worthy of consideration is. 
that if steam heating is selected it will be 
advisable to install a boiler capable of 
supplying double the number of presses. 
actually installed, so as to allow due mar- 
gin for future expansion, or sudden 
demands beyond normal requirements. 

The pressure water needed for actuat- 
ing the press rams should be supplied by 
an hydraulic pump, preferably one of 
three-throw design, delivery capa- 
city being not less than 30 per cent. 
greater than the combined maximum 
total requirements of all moulding 
presses. This demand should be taken as 
covering a period of, say, 15 mins., or 
more, and the pump should be capable of 
meeting same for that time. 

There will be fairly wide variations in: 
the requirements for pressure water due- 
to differing capacities of the presses and 
also because they will not all be operating 
all the time. It may be necessary in such 
cases to install an accumulator in which 
the pressure water may be stored when 
the demand of the presses falls below 
that of the delivery of the pump. 

In the case of a very small-scale plant, 
say, one comprising but one or two: 
presses, it might be possible to dispense- 
with some of this plant, such as the 
hydraulic accumulator, and so a slight: 
saving may be affected. 
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But in this matter hard-and-fast rules 
cannot be laid down, as much depends 
upon the kind of moulding as well as the 
numbers to be made; but enough has 
been mentioned to show that very con- 
siderable care should be exercised when 
deciding upon the kind and numbers of 
presses and auxiliary equipment to pro- 
vide. 

The foregoing by no means exhausts 
all the conditions which must be met if 
very satisfactory moulding is to result, 
and failure to do so may mean months of 
hard work and discouragement before 
production is really established. 

Not that moulded articles cannot be 
produced, but much time and trouble will 
often be occasioned in their absence 
before an adequate plant and moulding 
technique can be built up. Incidentally, 
because of the failure to fulfil some of the 
foregoing conditions, much disappoint- 
ment arises, and some users may thereby 
be led to throw up the sponge; their 
interest in plastic moulding suffering a 
setback. They then either revert to 
known and former methods of manufac- 
ture, or else conclude that plastic mould- 
ing is still largely a problematical busi- 
ness not meriting their serious attention. 

But, generally, it may be said that the 
large firm is far better placed to embark 
upon the necessary plant and other equip- 
ment here mentioned than the more 
moderately sized and placed firm. 


Considering the Moderately Sized Firm 
as Moulding Producer 

The problems confronting the execu- 
tive of the moderate or small-sized works 
wishing to install a moulding plant are 
entirely different. Often the small or 
medium firm only requires small quanti- 
ties of parts from each of a large number 
of different designs, and thus will be faced 
with a considerable outlay in time and 
money in respect of the moulds. 
Especially will this prove to be the case 
if the work is placed out to a specialist 
moulder. His proposed charges for such 


tools may indeed prove so prohibitive 
that the would-be user has little alterna- 
tive but to drop the idea, or consider self 
manufacture. 
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Deciding on the latter course, and if he 
is unable to increase batch quantities, or 
reduce the number of patterns or mould 
designs, he will aim to fashion such tools 
as inexpensively as possible by turning 
them over to his existing toolroom for 
manufacture. 

This is a doubtful procedure unless the 
toolroom staff embraces a few individuals 
who have had some experience of plastic 
mould manufacture, which, indeed, is a 
highly specialized job and certainly can- 
not be picked up at random or in a short 
space of time. Troubles are thus likely 
to arise. 

Provided he can secure the moulds at 
an economic figure, it should be possible 
for him to maintain one or two hand- 
operated presses running practically full 
time in producing the very small quanti- 
ties required per mould. But here, again, 
he would have to be prepared for bearing 
the cost of large tracts of idling time with 
his machines, which, of course, would be 
necessitated by the very frequent change- 
over entailed because of the smallness of 
the batches. 

Notwithstanding, this method certainly 
possesses numerous advantages which are 
likely to appeal strongly to the medium 
or small firm, and it will serve briefly to 
mention some of these in passing. 


(1) When only a small number of 
mouldings is needed, and that very 
quickly, as when the user has to complete 
an urgent order for immediate despatch, 
he will have within his own hands all fac- 
tors determining his ability to fulfil any 
promise given to his customer. He is 
thus independent, to a large extent, of 
the promises made by, say, an outside 
supplier. 

Thus he will be enabled to regulate his 
production plans more in accordance with 
delivery needs. 


(2) The additional operating expenses 
incurred by the frequent change-over of 
moulds and the very small production 
runs between would be considered well 
worth while because the user would be 
permitted to maintain his delivery 
promises and so retain the confidence of 
his customers. 
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(3) Another advantage worthy of 
notice which will accrue from such a 
method of moulding manufacture con- 
cerns the ability afforded to the user to 
arrange the work load on his production 
departments more closely to suit the state 
of his order book. Sudden fluctuations in 
the condition of this may then be 
more readily met without the need for 
maintaining large stocks of parts against 
such happenings. 


(4) Very often, too, cases arise of 
special moulding designs which are better 
suited to self-manufacture on the same 
premises where they are to be used rather 
than by a specialist manufacturer remote 
from the works. Thus, in the case of a 
moulded part which has to have a num- 
ber of precision-machined metallic compo- 
nents moulded in as inserts, the user often 
prefers to make both the moulding and 
insertion pieces, thereby eliminating 
numerous troubles, or possibilities for 
trouble, likely to be occasioned by trans- 
porting delicate parts; of the checking and 
inspecting of same, etc. 

Finally, there is a type of firm, few in 
number, the writer believes, who make 
it a special point of their manufacturing 
policy to contrive the production of as 
many components or parts needed for 
their products on their own premises. 
Such a policy has a few advantages, 
chiefly with regard to savings in trans- 
port, reduced correspondence, elimination 
of outside delivery promises likely to 
upset their own, and so on. But, on the 
whole, it is a policy not likely to lead to 
the best results, or for the realization 
of the fullest benefits of plastic moulding. 

Then, again, there is the firm who 
would argue for the policy of self-manu- 
facture as far as possible on the grounds 
of secrecy. It must be admitted that 
there certainly are those who feel 
exceedingly chary and reticent about sub- 
mitting their designs or sample com- 
ponents to an outside house lest a 
trade competitor may learn of them 
with harmful results. Whether such 
an attitude is justifiable is a matter 
for the personal predelictions of the 
firm concerned, but it is one that most 
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decidedly is not sound, because any 
reputable specialist moulder would not 
allow unauthorized access to either master 
samples, drawings, or specimens of the 
finished components about his works, 
especially so if a judicious mention was 
made of the need for secrecy. Respecting 
the moulds partly purchased by the client, 
here, again, he would have exclusive use 
and say of them. 

There is a further advantage to be 
claimed for customer manufacture. It is 
this. Cases sometimes arise where a plas- 
tic moulded part has to be repeatedly 
altered, modified, or adapted in some 
slight manner from the original design. 
The customer would probably find it 
much speedier and more economical if he 
is also the moulder, having the mould 
and all other tools in his own works, than 
if he had to remit details of any desired 
alterations to an outside supplier. In this 
latter event, the mould would have to be 
similarly modified, which might not 
always be possible at the time of receiving 
the instructions, thus causing some delay. 
Then test samples would have to be run 
off and submitted to the client for appro- 
val, with, perhaps, further adjustments 
before satisfaction was attained. Thus 
much time might elapse before even a 
small change could be effected, whereas 
with the self-manufacturer and user 
simple mould alterations could be carried 
out as and when desired. 

This concludes the discussion on the 
main points which may be advanced on 
behalf of the user making his moulded 
parts, and it now remains to consider the 
other aspect of the situation, namely, 
production and supply of mouldings by 
the specialist moulding engineer. 


The Viewpoint of the Specialist Plastic 
Moulder 


By far the overwhelming majority of 
users of plastic mouldings purchase them 
from well-experienced and _ recognized 
producing houses. The reasons for such 
a widespread adoption of this policy are 
not that ordinarily skilled and experi- 
enced engineers cannot manufacture 
accurate moulds and sound mouldings if 
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they apply themselves to the task with 
due energy and intelligence, but because 
most would-be users and consumers 
realize that it definitely is more eco- 
nomical for them to do so than to set up 
their own moulding plant. 

All the varied reasons which may be 
adduced supporting such a policy may 
not always be clearly realized by the 
prospective user, or the actual user who 
feels there is something to be said for 
making his own mouldings, and the fol- 
lowing short list of the main reasons will, 
therefore, indicate some of the advantages 
which may fairly be claimed for the 
specialist method of supply. 

As will no doubt be inferred from what 
has already been written, successful plas- 
tic moulding depends upon the display of 
designing intelligence of a high order, 
coupled with much practical skill in per- 
forming the highly precision machining 
operations upon the moulds and other 
tools, plus a wide experience of moulding 
technique. Such skills, etc., can only be 
accumulated over a number of years’ con- 
tinuous and intimate association with 
moulding practice and all its connected 
problems. It is thus realized that these 
requirements render the moulder’s job a 
full-time one for the trained specialist, in 
the application of both mechanical, metal- 
lurgical and chemical skill. 

The production of satisfactory and 
accurate plastic mouldings is complex, 
and has not yet been reduced to the 
simple application of a few set formule, 
or entirely foolproof operational methods. 
Each moulded product presents its own 
peculiar design and manufacturing 
problems, which can only be economically 
overcome or circumvented by the appli- 
cation of a highly trained intelligence and 
experience. 

Consequently, the general opinion 
amongst most users is that the group of 
individuals which has chosen to devote 
its whole business life and activities to the 
realm of plastic moulding is better fitted 
to produce successful products than that 
likely to be achieved by a firm which 
hitherto has spent all its business 
endeavours and energies in evolving, say, 
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kitchen utensils, typewriters or motorcars. 

Again, it must be realized that the 
manufacturing facilities possessed by the 
average specialist trade moulder must be 
considerably larger, more versatile and 
up to date than that of the general run of 
consumer producer, who usually has to 
be satisfied with a very moderately sized 
equipment, which, in most instances, is 
employed on producing only a few dif- 
ferent designs of parts. 


Rigidity or Flexibility of Plant 

But with the trade moulder it is quite 
usual for him to have anywhere from 20 
to 100 presses, or from 30 to 50 injection 
machines, or large-scale combinations of 
both types. In addition to these, he 
generally has a well-equipped toolrcom 
for the manufacture of moulds and gaug- 
ing appliances, and will certainly have 
gathered around him a staff of highly 
skilled technical men and machinists 
capable of tackling any mould manufac- 
turing problem successfully. 

In fact, the trade moulder must be 
prepared and equipped to undertake a 
very wide variety of moulding work 
which may, and often does, range in size 
from extremely tiny mouldings up to 
large and heavy ones, or those of simple 
design to those extremely complex. 

Thus, because of this extensive layout 
so as to be able to cope with any type or 
kind of moulding project put before him, 
the trade moulder possesses a most valu- 
able degree of flexibility in respect of 
quality, quantity, and precision of 
moulded articles. And only a specialist 
moulder can be expected to have this 
degree of versatility and manufacturing 
capacity. That this is an important point, 
one has only to consider the case of the 
consumer turned manufacturer who after, 
say, a successful inauguration of a mould- 
ing plant in his own works to produce an 
article of simple pattern runs up against 
one of more complicated construction, 
perhaps one involving cored holes in 
three or four planes, or awkward threaded 
portions for example, only to realize that 
he is not equipped to produce these either 
in machines or experience. 
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Then, furthermore, it has to be realized 
that plastic moulding in many of its 
branches is a comparatively new industry, 
consequently developments and improved 
materials or methods are constantly tak- 
ing place. The specialist moulder 
devoting his whole time and thought to 
the creation of a successful production 
service will have greater incentive and is 
better able to afford the efforts needed to 
keep abreast of all new trends and 
improvements. As these may sometimes 
involve the rejection of old methods, the 
scrapping of obsolete machinery, and the 
purchase of new plant, here, again, the 
average trade moulder will generally be 
the one more keenly interested and ready 
to make such changes. 

As a contrast, picture the consumer 
moulder of modest means, having ex- 
pended, say, many hundreds of pounds 
upon plant, by acquiring two or three 
presses of fairly reasonable condition, 
very often will be unable to contemplate 
dispensing with his plant even after con- 
siderable operation, and despite the fact 
that very substantial savings could be 
shown. And, moreover, in many cases 
such a small-scale producer may find that 
he is not making sufficient quantities of 
parts to derive all the benefits from such 
new equipment. 

Yet another point well worth the atten- 
tion of the prospective consumer moulder 
is this. Plastic mould design and con- 
struction entails a good deal of skilled 
supervision. Similarly with respect of 
superintending all the many moulding 
operations. This is very often entirely 
overlooked by the user aspiring to make 
his own mouldings. Such supervisory 
staffs need to be very carefully chosen, 
otherwise there will undoubtedly be seri- 
ous and costly leakages due to errors, 
misjudgments, and downright lack of 
understanding or appreciation of mould 
or moulding difficulties. This unsuitable 
supervision will be reflected in the manu- 
facture of less efficient moulds and 
increased toolmaking charges, and con- 
sequent less return from the toolroom 
investment. 

In this connection of a user installing 
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his own moulding plant, very often one 
person happerss to be manager, direc- 
tor, or works manager combined, at 
a commensurate salary. For a consider- 
able time during the early stages of the 
inauguration of a moulding department 
he may find himself charged with the 
task of shouldering its establishment and 
getting everything into smooth running 
order as far as possible with the available 
facilities. This will absorb large tracts 
of time out of his business day, and thus 
supervision costs, whilst considerable will 
be hidden to an extent, thereby creating 
a somewhat misleading impression as to 
the economies effected by the new 


_ department. Or, in some instances, two 


or three highly paid technicians may be 
drawn from other works activities for the 
major portion of their time to perform 
these tasks, but again the supervisory 
costs will be high, yet not readily appar- 
ent when any check-up is made as to the 
economy of the new department. 

On the other hand, the specialist trade 
moulder is able very accurately to allot 
and cost all supervision requirements. 

Yet another important matter to be 
borne in mind relates to the question of 
costing. When the manufacturer is 
specializing on the single job of mould 
and mouldings production, it will be 
easier to get down to a true cost of either 
moulds, moulding operations, finished 
products, or any auxiliary tools, etc., 
required than when the plastic moulding 
plant is one tucked away in some odd 
corner of a larger works. Then, again, 
due to his wider and longer experience 
the trade moulding engineer will gener- 
ally possess a sounder realization of 
machine and tool depreciation, under- 
standing more fully the measures neces- 
sary for maintaining all his plant and 
equipment in sound working order. In 
fact, in many trade moulding plants very 
great attention is devoted to this particu- 
lar problem of plant depreciation and 
effective maintenance services because, to 
a considerable extent, the moulder’s 
bread and butter may depend upon the 
degree of accuracy, efficiency and reli- 
ability possessed by his plant. 











Still another point favouring the pur- 
chase of mouldings from a recognized 
trade moulding engineer is that usually 
he can effect some economies by reason 
of the bulk ordering possible to him. 
This will chiefly be in respect of mould- 
ing powders or other raw materials, tool 
steels for moulds, etc. If he has 
orders to make, say, 30 moulds it will 
be possible for him to purchase all mould 
materials in bulk, likewise with regard 
to the moulding powder, etc., ‘needed for 
producing the mouldings. True, not all 
of these savings can be passed directly 
along to the client, but undoubtedly some 
portion finds its way to him, if not 
directly, then indirectly, by means 
of more robust and durable tools or 
sounder articles. 

Coupled with this factor is that of 
storage of moulding raw materials. 
Usually the trade moulder has learned 
from unpleasant experience the troubles 
that can arise because of affected material 
due to damp or heated storage conditions. 
Thus he is led to make proper provisions 
to store large quantities of materials on 
his own premises so as to exclude all 
such harmful tendencies. This often 
entails very considerable outlay. The 
beneficial results are better moulded 
articles, less operating troubles, and 
closer accuracy or smoother finish of the 
surface of part. 

Another very important service which 
the trade moulder fulfils concerns that of 
testing the finished mouldings. Because 
of the recent development of the plastics 
industry, universally agreed and estab- 
lished tests or specifications for testing 
the various characteristics of a moulded 
article are only just becoming set up and 
adopted. The usual practice in the past 
has been for individual firms to make 
investigations and then create their own 
standard tests for ensuring the quality of 
materials and moulded products. By 
reason of his greater experience with 
moulding problems and limitations, as 
well as the necessity for such agreed 
specifications, the trade moulder has 
assisted greatly in the promotion of the 
recent efforts made to form an official 
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body of specifications on the same lines 
as those familiar to engineers in respect 
of metals. 

Then, again, the equipment required 
for making such tests on raw materials is 
often costly to install, and normally 
would be quite beyond the capacity of 
the moderate firm setting up its own 
moulding plant. Similarly, with the 
necessary precision tools and gauging 
equipment needed for checking the 
finished moulding or for the measurement 
of the mould. Here, again, a consider- 
able investment may have to be made in 
regard to measuring devices of a very 
accurate nature, and generally the trade 
moulder will contrive to secure such 
equipment, regarding it as essential aids 
towards improved and more accurate 
mould manufacture. 


Conclusion 

Summing up, then, all the foregoing 
points which appear to favour the pur- 
chase of plastic mouldings from the 
specialist trade supplier who is exclu- 
sively a moulder, and mould manufac- 
turer, it would seem clear that the user 
in so doing has made available to him- 
self a very real and substantial service, 
commencing from the very beginning of 
the design of the moulded article to its 
completion in bulk production. 

In the initial stages the experienced 
and co-operatively minded trade moulder 
will be able to offer valuable suggestions 
for the modification or simplification of 
the designed part so as to assist improved 
service of the article, and also for reduc- 
ing the objections and difficulties in 
respect of mould design and construction, 
thus often bringing about a reduction in 
initial tool costs. Where the designs are 
various or complicated, or there is a need 
for close precision on sizes, then here, 
again, the trade moulder will be able to 
offer great help. 

Of course, where the consumer moulder 
is able to concentrate upon the produc- 
tion of mouldings to one or two designs, 
where the design and operating snags are 
relatively few or simple in kind, in time 
he will succeed in developing an economic 
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technique of production. But in many 
cases before this is secure disappoint- 
ments have to be suffered which all 
too frequently bring discouragement 
and abandonment of the entire activities. 

Speaking generally, one would sum up 
by saying that the consumer would fare 
better by purchasing his mouldings from 
specialist outside houses if he possesses 
no previous practical knowledge of 
moulding operations or plastic mould 
manufacture. This also includes mem- 
bers of his staff, of course. Then, again, 
if he is limited too greatly in the amount 
of investment to be laid down in securing 
moulding plant he would find difficulties 
facing him which might be best overcome 
by putting the production of the job up 
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to any reputable trade moulder. 

Much more could have been discussed 
on this question, as other considerations 
mostly relating to special individual 
circumstances of a prospective user-manu- 
facturer, but the aim throughout has been 
to deal only with the more general 
factors which would have to be borne in 
mind by the general run of users con- 
sidering the advisability or otherwise of 
inaugurating a moulding plant on his own 
premises. 

If what has been written enables those 
in such a position to see a little more fully 
some of the issues involved and to 
realize their respective importance, the 
author’s purpose in setting them forth 
will have been served. 








NEW BOOKS 
(Continued from p. 367) 
employed to produce the raw materials, 
the methods of moulding and fabricating, 
and finally into the functional employ- 
ment of plastics in industry. 

What might be called the general plan 
of the book is well exemplified in Part II, 
which comprises nine chapters, IV to XII. 
This section deals with thermosetting 
resins, and with the phenolics first. 
In Chapter IV the author first tells of the 
history of the subject, the production of 
the raw materials, the manufacture of 
phenolic resins of the various types, and 
the chemistry of the large molecules thus 
formed. In Chapter V he describes the 
applications based on ‘“‘straight,’’ that is, 
unfilled resins, e.g., varnishes, cements, 
impregnating media, adhesives, etc. 
Then follow chapters on the production 
of moulding powders and on the mould- 
ing of the resins. This system is repeated 
for urea resin, which is followed by two 
chapters, one on cast resins, which covers 
both phenolic and urea types, and one on 
laminated materials, which might for 
practical purposes have been considered 
entirely in the phenolic resin section. 

Parts III and IV deal with the thermo- 
plastics in a similar way. All sections 
appear to cover almost every known 
plastic used on an industria] scale. 


At this point we have one small com- 
ment to make. The author in his preface, 
written in 1944, points out that he has 
deliberately omitted considerations of 
shellac bitumens and rubber plastics, as 
they are off the main stream of current 
plastic development. We admit the neces- 
sity in the case of rubber, which needs, 
and has, its own voluminous literature. 
Shellac has no special literature yet of its 
own, and is now being examined so 
closely, combined with rormal plastics, 
that we believe it should have been 
included. He has also deliberately 
excluded allyl and silicone resins, because 
they are not available in this country and 
because ‘“‘they are still of academic 
interest.’’ Which only goes to show how 
rapid is progress, for the silicone resins, 
one year after he writes, has become of 
important industrial value. The state- 
ment ‘‘ because they are not available in 
this country ’’ is not quite a good enough 
excuse. 

One of the most valuable sections is 
that dealing with ‘‘ Analytic Aspects of 
Plastics.”’ It is an excellent one, and 
includes a résumé of many of the 
standards employed. 

In all a most excellent book of 600 
pages, well conceived and illustrated. 

Published by Chapman and Hall. Price 
45s. 
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Resinoids and Other Plastics 


as Film Formers 


By B. J. BRAJNIKOFF, 


Consulting Electrical Engineer 


XXIV.—Synthetic Coatings 
Based on Acetylene (contd.) 


Synthetic Drying Oils 

Further researches by Nazaroff have 
shown that ethoxy ethers of vinylethenyl- 
carbinols are readily esterified by acids of 
high molecular weight, in particular, by 
oleic acid, and the results achieved sug- 
gest that polymeric products of this 
nature open up an avenue for utilizing 
acids of non-drying and semi-drying oils, 
and lead to the development of synthetic 
drying oils. The necessity for the manu- 
facture of artificial boiled oils is obvious 
enough where the sources of the natural 
drying oils are limited. 

It has also been found that ethoxy 
ethers of vinylethenylcarbinols can be 
easily esterified by means of phthalic 
anhydride, with formation of the cor- 
responding monophthalic ethers, a signifi- 
cant reaction leading to a new coating 
field of vast potentialities. 

Nazaroff and his team have also sub- 
jected to a detail investigation the synthe- 
sis of complex (mixed) ethers of vinyl- 
ethenylcarbinols, focusing their attention 
mainly on the acetates of vinylethenyl- 
carbinols, the kinetics of their polymeri- 
zation, and their ability to form films, 
adhesives and kindred compositions. It 
has been ascertained that all the above 
acetates undergo auto-polymerization, 
although at a much lower rate than their 
respective carbinols (XI and XII). 

By dehydration of vinylethenylcarbi- 
nols, which is easily accomplished in the 
usual way with sulphuric acid, Nazaroff 
has obtained a series of homologues of 
divinylacetylene, whose properties closely 
resemble those of the parent substance, 
i.e., divinylacetylene, itself, as has been 
discovered by Nieuwland‘!® and his co- 
workers. These derivatives undergo 


spontaneous’ polymerization, and _ if 
applied in films and exposed to the air, 
they are converted within a day or so to 
the final polymer characterized by water- 
clarity, marked resistance to chemical 
attack and insolubility in all common 
solvents. 


Additive Polymerization 


A very prolific source of polymerizable 
products, investigated by Nazaroff with 
the aim of determining their film-form- 
ing properties, was the reaction of the 
addition of organic acids to vinylacety- 
lene, a process known as “‘ additive poly- 
merization,’’ and originated by Werntz‘!9 
in the U.S.A. This worker discovered 
that the addition of various organic acids 
to the vinylacetylene proceeds in the same 
manner as in the case of the acetylene and 
its mono-substituted derivatives, resulting 
in complex ethers of ‘butadienol-2 or 
2-ace-oxydivinyls, which are quickly 
polymerized to rubberlike plastics 
(XIII). 

By subjecting this process to re-exami- 
nation and intensive study, Nazaroff and 
his collaborators have succeeded in attain- 
ing considerably greater yields of the 
reaction products, securing, for example, 
in the case of addition of acetic acid, a 
yield of 50 per cent., compared with 7 per 
cent. (the American yield), and that of 
formic acid—up to 70 per cent. 

The addition products of vinylacetylene 
can be readily polymerized, giving a 
series of rubberlike materials in various 
degrees of elasticity, extensibility, resili- 
ence and other features, which render 
them admirably suited for coating appli- 
cations. 

Another notable field explored by 
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Nazaroff was a well-known addition reac- 
tion of organic acids with acetylene, with 
the object of ascertaining its possibilities 
as a source of varnish systems and the 
characteristics of the films derived there- 
from. 


x— 


It has already been pointed out that ter- 
tiary vinylethenylcarbinols, in common 
with all the tertiary alcohols of the alipha- 
tic series, can be very easily dehydrated 
and readily react with concentrated 
hydrochloric acid (XIV, XV and XVI). 
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With the aid of these chlorides we have 
an opportunity of a further synthesis, in 
conjunction with salts of the organic 
acids, of complex ethers of vinyletheny]l- 
carbinols. 

A noteworthy product obtained by 
Nazaroff was the phenol ether of 
dimethylvinylethenylcarbinol, which is 
entirely unaffected by long storage. 

At this point it is worth noting that 
Favorskaya and Rothenberg have suc- 
ceeded in polymerizing vinylacetylene to 
polystyrene, and Klebansky’s work on 
derivatives of vinylacetylene and chloro- 
prene polymers has shown that the poly- 
merization of these substances can also 
be conducted in solvent medium, although 
the progress of the reaction in the solu- 
tion form is considerably slower than the 
rate attained in the course of polymeriza- 
tion of pure constituents. 

As may be readily appreciated from 
the foregoing studies of Nazaroff and his 
team, their aims, scope and results, quite 
apart from contributing materially to the 
chemistry of resinous film formation, 
have thus opened up a vast possibility 
for approaching the production of film- 
forming agents and related compositions, 
both on the basis of individually pure 
derivatives and their combinations as co- 
polymers mixed in various proportions. 


Mode of Conversion to a Film 

Concerning the mechanism by which 
these derivatives are transformed into a 
film, it may be stated that the prevalent 
mode is through the polymerization pro- 
cess, which is confirmed by both the 
visual observation of the conversion of a 
substance from a mobile liquid to a hard, 
water-clear polymer, as well as by the 
estimation of molecular weights per- 
formed up to a certain stage of gelation. 
In a few instances the polymerization 
reaction may also be accompanied by an 
oxidation process as, for example, in 
polymerizing vinylethenylcarbinols and 
ethers of vinylpropiolic acids, but the 


oxygen absorption in the course of poly- 
merization is very small, being approxi- 
mately of the order of 2 to 3 per cent. 
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The process of polymerization of sub- 
stances of this nature, just as do the pro- 
perties of the ultimate products, depends 
on a number of factors; in particular, the 
velocity of the polymerization, apart 


_ from the influence of the constitution of 


the polymerizing body, and the catalyst 
employed, is also affected by various 
physical agencies, such as light and tem- 
perature; it follows, therefore, that by a 
proper combination of these variables we 
are enabled to control the polymerization 
and are in a position either to carry it 
out in a few minutes, or almost com- 
pletely inhibit the reaction progress for 
a period extending over many months. 

Thus the study of derivatives of the 
above class has confirmed to the fullest 
extent the view put forward by Nazaroff 
that a system of conjugated double and 
treble bond, especially in a molecule of 
not too great molecular weight, is 
sufficient to impart to these compounds 
the ability for polymerization and film 
formation. It is the considered opinion 
of Nazaroff that a colourless appearance 
of final polymers of these derivatives 
testifies that in.most cases in the process 
of film formation the oxidation is, 
probably, almost completely or wholly 
absent. 


Control of the molecular architecture, 
ensuring perfectly reproducible results, 
leads to plastic materials with an 
extremely wide range of properties, from 
rubber-like substances in any degree of 
elasticity to hard, colourless, transparent 
products of high mechanical strength, 
with all the varieties of transitional 
forms corresponding to intermediate 
stages between these extremes. 


Evaluation of Properties 


The noteworthy feature of the fore- 
going polymers, in their final stage, is 
their irreversible nature, expressed by 
the possession of an exceptionally strong 
resistance to corrosive agents and 
insolubility in all the solvents examined, 
with only a few polymers displaying a 
limited swelling. 

Development work on many applica- 
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SOURCES OF IDEAS FOR THE INVENTIVE MIND 


HE British chemical industry ; And now after the war? The in- 


is one of our big post-war 
assets. Throughout the war it 
has been working at top’pressure. 
Not merely “turning out the 
stuff’”’—but devising, too, how 
“the stuff” can be put to a 
fuller use. 


Fertility of imagination and pro- 
ductivity have been stimulated by 
the urgency of our war needs. 
New applications for established 
Monsanto products — with con- 
ventional uses, and available by 
the ton—have been developed. | 


ventiveness, the ingenuity shown 
by British chemists and technicians 
under the strain of war will be 
continued, even expanded, for the 
equally vital aims of peace. 


Monsanto makeat Ruabon a wide 
range of basic coal tar chemicals, 
which already feed a score of in- 
dustries. Their technicalexperience 
is wide. It is available for con- 
fidential co-operation on any 
problem which may enable Mon- 
santo products to serve more 
fully industry and mankind. 


Here is a list of some MONSANTO products 





 __ 


CRESCLS sti 


- Ice, detached, hydrates, mixtures. 


+ ortho-, meta-, para-. 





CRESYLIC ACIDS. 


. high ortho-, high meta-, pale, dark, 
ADF 


vy CCC, 





~ PHTHALIC ANHYDRIDE . Flake. 
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- Phthalic esters, Tricresyl Phosphate. 





PRESERVATIVES... 


« P.C.M.C,— Santobrite, Pentachlorphenol 








RUBBER CHEMICALS - Santocure, P.B.N., etc. 








(Fuller list on request ) 


Present conditions may, in some cases, prevent us offering bulk quantities, but advice, data, samples, etc., may enable you to plan now 


Albee 





‘MONSANTO CHEMICALS LIMITED, Vicioria Station House, London, S.W.1 
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FROM FINE FINISHES 















The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 
and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already been devised and are in use for numerous 


special purposes. 


CONSULT CELLON on all problems of finishing or 
jointing materials, and let them give you the benefit of 
their experience in this and other fields. The address is 
Richmond Road, Kingston-on-Thames, Surrey. Telephone: 
Kingston 1234 (5 lines). 


TO FINE ADHESIVES 


CELLON 





CELLON 


CERRIC CERRUAx 





CVS-§35 - 
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tions of the derived polymers has indi- 
cated that by means of their cross- 
polymerization the list of products can 
be immensely increased with molecular 
specifications fit for the most versatile 
usage. 

Again, a wide range of physical, 
chemical and_ electrical properties 
exhibited by any of the polymers or co- 
polymers so derived may be further 
extended by the incorporation of appro- 
priate fillers, pigments, dyes and special 
modifying ingredients, which can be com- 
pounded into a uniform homogeneous 
stock with the aid of the standard type of 
equipment. 

The stock produced in this manner, 
which has excellent processing qualities, 
may be calendered, embossed to give any 
desired texture or grain, extruded, or 
pressure and injection moulded, is utiliz- 
able in the utmost variety of ways. 


At this juncture it is important to point 
out that, although the synthetic resin 
field is primarily concerned with the 
development of mouldable plastics, the 
industry embraces a large and steadily 
increasing volume of polymerizable pro- 
ducts, which never come in contact with 
a moulding press, and to meet the enor- 
mous and rapidly expanding needs of 
modern technology, every synthetic 
macromolecular substance is_ seriously 
examined for its possibilities as a film- 
forming medium. 

The plastics technologist, in his search 
for newer and better types of coating 
media, must continually bear in mind the 
fact that the substance he selects for 
special investigation and progressive 
development should possess, preferably, 
widespread applications in other fields, so 
that, the demand being great, the produc- 
tion can be on a large scale, and the cost, 
consequently, may tbe reduced to a low 
level. 


Among the polymeric products of merit 
the vinylacetylene derivatives are 
obviously such materials. 


Of course, no single resin can combine 
all the desirable features to a superlative 
degree; none the less, each of this class, 
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which is characterized by remarkable 
clarity, heat stability and outstanding 
adhesiveness, is serviceable for a large 
number of uses. 


Utilization 


All who are familiar with the coating 
industry can deduce from the above facts 
that, on account of their overall charac- 
teristics and manipulability, the uses of 
polymers of this nature in the manufac- 
ture of superior film-forming agents are 
almost limitless, being eminently suitable 
for applications according to any desired 
operation by means of brushing, dipping, 
spraying, etc., to give a durable protec- 
tive or decorative finish, which may be in 
any degree of translucency, colour, with a 
matt or glossy surface. 

Further, by virtue of their exception- 
ally strong adhesion power, the polymers 
of this kind are equally valuable for the 
preparation of adhesives and cements, 
especially for furniture making (as a good 
substitute for shellac), and as bonding, 
densifying, sealing and impregnating 
agents, particularly in the form of latex- 
like emulsions for the treatment of 
absorbent, porous or fibrous materials, 
varnishes on a tissue-base, synthetic 
leathers, .water- and gas-impermeable 
fabrics, and other utility products. 

Along the whole range of utility of 
polymers of this nature, their irreversi- 
bility, which may be combined with any 
degree of elasticity, affords an opportunity 
of greatly enriching the technique of 
impregnating processes. The possibilities 
are numerous, and their scope and variety 
may fitly be illustrated by the impregna- 
tion of wood, whereby a resinous liquid 
injected into the cellular structure is trans- 
formed by polymerization in situ into a 
solid homogeneous product, which is 
accomplished either by the orthodox 
application of heat, or, better still, with 
the aid of high-frequency electrothermics. 
The wood is thus converted into an 
exceedingly inert body, extremely resist- 
ant to temperature variations, impact, 
abrasion and other physical and chemical 
influences, and immune to attack by 
fungi, insects, etc., while its tensile, com- 
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pressive and shearing strength, electrical 
and thermal insulating properties are 
greatly increased. 

Moreover, a final product results, which 
in full measure retains its machinability, 
is perfectly free from the disadvantages of 
brittleness inherent to wood impregnated 
with some resins, or of the deformation 
due to softening, when treated with 
impregnants of the thermoplastic class. 

Hence it is clear that the enhanced 
ability of wood so treated to resist the 
destructive effects of chemical action, 
contamination, swelling and shrinkage, 
may be found of value in the design of 
wooden equipment for such uses as food- 
processing containers, storage tanks, 
leakageproof receptacles, barrels, anti- 
corrosive panels for sanitary, medical 
and household purposes. 

The utility of resin-impregnated wood 
as a dielectric or material of construc- 
tion in electrotechnics may be gauged 
from the following few representative 
uses: supports for  turbo-alternator 
windings, transformers, core spacers, 
bus-bar supports, slot wedges, switch 
operating rods for high voltage, contact 
drums for controllers, low-voltage 
wiring fittings, erecting stands for accu- 
mulators, batteries, etc., carriers, mount- 
ing blocks and boxes for switches, fuses, 
relays, and the like, stationary and 
portable instrument cases, terminal 
boards, bushes, separators for cable 
blocks, duct conduits, and other acces- 
sories. 

All the above polymers offer good pro- 
tection against actinic rays, and in 
regard to heat stability they are, in 
general, superior to nearly all the resins 
heretofore evolved, not excluding the 
best grades of polyvinylacetals employed 
in bonding safety glass. Whereas the 
heat distortion point of the latter is from 
57 to 58 degrees C., the corresponding 
point of vinylacetylene polymers is well 
over 150 degrees C., and in most cases 
at a considerably. higher temperature 
level, some being unaffected at 200 
degrees C. 

In addition to resistance to deteriora- 
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tion by oxidation or ageing induced by 
actinic rays and heat, the vinylacetylene 
films, on account of the transparency to 
ultra-violet light, are, consequently, abie 
to resist disintegration, cracking and 
peeling off the substrate that so fre- 
quently takes place in such products as 
oil varnishes and _ nitrocellulose. 

Thus it may be readily concluded that 
the derivatives of vinylacetylene provide 
a new and, practically, inexhaustible 
source of plastics for use either alone, 
such as a sheeting stock, which may be 
calendered to any gauge, or as a film 
material to be anchored by suitable 
methods to any base, be it wood, paper, 
cloth, or metal foil and, generally, as 
compositions for the most diverse needs 
in surface-coating formulations requiring 
a tough, flexible, moisture- and corrosion- 
proof facing, combined with non-inflam- 
mability. Alternatively, they may func- 
tion as a binder for rigid and non-rigid 
laminated structures of every description. 

Some of the many uses of the fore- 
going polymeric products include: 
instrument dials, facing of slide rules, a 
safety glass interlayer, substitutes for 
Canada balsam in optical work, paper- 
and fabric-based insulation for electrical 
purposes, glues and cements for joining 
of furniture components and as shellac- 
replacing lacquers for their finishing 
treatment, lining for chemical plant 
equipment, mass-produced laminates in 
any material from prefabricated sections 
to complete assemblies, as typified by 
resin-bonded veneers of plywood, lined 
asbestos wallboard, and the like, for 
applications in building construction, air- 
craft, railway, and other engineering 
fields. 


(To be continued) 
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You can’t shake a Spire 
Nut loose. A Spire fixing 
locks itself. Whatever the 
assembly there’s a good chance 
that the job can be done better 
and quicker by Spire. Send us 
examples of your assemblies ; 
parts or drawings. In about a 
fortnight we’ll show you how you 
could do the job the Spire way —per- 
haps with Spire Nuts or Clips; perhaps 
by re-designing your components so that 
the Spire device is part of them —in which 
case you won’t need nuts at all. 











THAT’S Fixed THAT! 


This is a typical case of intelligent use of 
Spire fixing. This was originally a spring 
clamp which was screwed to its base with 
screw, washer and nut. Now the clamp is 
redesigned to incorporate its own Spire 
fixing, and the nut and washer 
have disappeared. Apart from 
the saving in material, it is a 
much quicker and simpler 
assembly job, the clamp is 
* zipped’ on to the screw and 
tightened firmly home. De- 
* A a E T T g R signed as a fuse holder this 
fixing NS 1307 is suitable also 

for securing any cable, rod or 

way of fixing circular equipment from iin. 


to — 4hin. diameter. 








| 
Simmonds Aerocessories Limited - Great West Road - London - A Company of the Simmonds Group 
2 











xxvii PLASTICS 
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MADE NEW 




















WITH 


STAINLESS STEEL 
OR OTHER METALS 
ALSO 


PROTECTIVE METALCOATINGS 
for Mills, Cutters and Mixers 





METAL SPRAYERS LTD. 


CARLISLE RD., THE HYDE, LONDON, N.W.9 
COL. 8161 









PEBBLE g 1885 


For the grinding of 

all kinds of Powders, 
hemicals, Minerals, 
olours, Paints, Enamels, 

etc. Supplied lined with 
ard Porcelain, Silex or special 

linings, and can be insulated to suit 

particular classes of work. 

Send for our free illustrated literature. 


STEELE & COWLISHAW, LTD., 
Engineers 
(Dept. No. 27), COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London Office: » High Holborn, W.C.1 
Telephone: Holborn 6023, 
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THERMO - COUPLE 


SURFACE CONTACT 
PY ROMETERS 








used for platen 
alone controlling perme ae * machine 
poe rang A full ey of instruments covers every 
requirement of the plastic industry. 
ETHER LTD 
TYBURN RD., ERDINGTON, B’HAM, 24 
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LEPHONE: EAST 0276/7 
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NORTHUMBERLAND ST 
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LAMINATED 
SYNTHETIC 


RESIN 
IMPREGNATED 
e 
Tensile Strength 


4,000 Ibs. 
per square inch. 



























































THE NEW INSULATION CO. LTD. 
GLOUCESTER 





ENGLAND 




















FRANCE and 
BELGIUM 
WANT TO BUY... 


Let our Paris and Antwerp offices 
sell your products. We have 
urgent enquiries on hand for 
plastic products. Write to-day to 


A. P. & E. SINGER, 


3, Park Mansions Arcade, Knightsbridge, 
London, S.W.1 
































BEARINGS 





























REPETITION UTD. 


Langley irmingham 














OPPORTUNITIES 
IN PLASTICS 


A mostia informative handbook entitled “OPPORTUNITIES 
IN PLASTICS”’ is now available for distribution. This 
guide , in ¢ iderable detail the prospect of 
careers in all branches of the Plastics Industry—know- 

ge required, salaries, possibilities of promotion, and 
so on—and explains how you may prepare for these 
opportunities through our modern home-study courses. 


We specialise in Plastics training and our courses are 
authoritative, up to date and a a 
range of our tuition is wide, cove in 

Instruction in Basic Subjects, PLASTIC S TECHNOLOGY, 
coaching for the CITY AND GUILDS EXAMINATIONS, 
and specialised instruction in such specific branches 
of the industry as: 


Plastics Mould Desiga, patie in the Paint, Varnish — 

Lacquer Industries, Plastics Costing and Estimating, P 

for the Aircraft Industry, Plastics tor the Electrical totestey, 

Plastics for the Building Industry, Plastics in Sales Pro- 

motion, Plastics in n Textiles, Designing in Plastics, Synthetic 
Rabber Technology, etc. 





All courses are conducted under a guarantee of 


“SATISFACTION OR REFUND OF FEE” 
“OPPORTUNITIES IN PLASTICS” will be sent on 


request, free and without obligation. pe, book 
contains so much useful i and 

that whatever your interest in Plastics may be, you 
should make a point of writing for your copy at once. 


BRITISH INSTITUTE OF 
PLASTICS TECHNOLOGY 
2, Shakespeare House, 

17, Stratford Place, London, W.1 




















XXiX PLASTICS 


CLASSIFIED ADVERTISEMENTS 


Rate 3d. per word, minimum 3/-. Box Number Fee, 1/-. 


——_———— AGENCIES WANTED —— 
EXPERIENCED MEMBER Incorporated Sales Managers 
Association, 14 years’ selling experience, seeks contact with 
manufacturers of high quality plastic products with a view to 
sole agencies covering London area. Articles of interest are 
those of: 1, unique application; 2, metal substitutes; 3, 
artistic appeal. Industria!, packaging or wholesale markets. 
Buying, commission or other suitable arrangements, offices 
and/or showroom now being negotiated. Box No, 6074, c'o 
“* PLASTICS. 99/x8344 

RT—City firm with world-wide connections, especially 
South America, wants to act as export organization for hard and 
soft plastic manufacturers. Box No. 6900, c/o ‘‘ PLASTICS. : 

99/20 
LONDON. Well-known agents require agency for plain and 
fancy good for export, wholesale and stores. Box No. 6806, 
c/o ** PLASTICS. 99/x370 
LONDON FIRM with centrally situated well-appointed offices 
and showrooms in 8.W.1 district desires agencies for London, 
and export for plastic raw materials and/or plastic goods. 
oli gd Sales staff available. ox No, 6898, c/o 
“PLASTICS. 99/17 
UNION OF SOUTH AFRICA AND RHODESIA. Well-established 
company of manufacturers’ representatives are desirous of 
obtaining agencies, on commission basis, Executives will be 
visiting Great Britain very shortly and maunfacturers 
interested are invited to communicate to Box No. 6891, c/o 
“* PLASTICS.” 99/8 
——— OKS AND PUBLICATIONS —————— 
1945 Puastics CATALOGUE ENCYCLOPEDIA, just received 
from U.S.A. Brand new. Offers to Box No. 6897, c/o 
** PLASTICS.”’ 99/14 


— MACHINERY, TOOLS AND PLANT WANTED — 
ALL Surgically “clean second-hand, or new preferred, all with 
motors complete. 

1. Mixer, revolving, barrel type, approximately 80 cubic ft. 
capacity. 

2. Centrifuge, approximately 30” diameter, 

3. Drying oven, any type considered. 

4. Powder bottle ci ieee 8 ozs. filling machine. 

Box No. 6937, c/o “* PLASTICS, 99/22 
























PRODUCTION CAPACITY AVAILABLE AND 


~ CAPACITY AVAILABLE for compression moulding. 25/100 tons 
for immediate orders where tools are available. Factory 
situated near London. Box No. 6895, c/o ‘‘PLASTICS."’ 99/12 
PLASTICS—Capacity required for injection moulding small and 
medium components. Mass production only. London area 
preferred. Will i ted plastic ma forward full 
particulars to Messrs. ALDRED BELL & CO., Incorporated 
Accountants, 235/241, Regent Street, London, W.1. 99/15 
THERMOSETTING MOULDINGS. Advertiser is interested to 
contact plastic moulders to produce a number of articles for 
export and home trade. Box No. 5907, c/o ‘‘ PLASTICS.” 


99/4535 
-———————- SITUATIONS VACANT — 
None of the vacancies under this heading relates to a man 
between the ages of 18 and 50 inclusive or a woman between 
18 and 40 inclusive untess he or she is excepted from the 
provisions of the Control of Engagement Order, 1945, or the 
vacancy is for employment excepted from the provisions of 
that Order. 

MANAGER, storekeeper and order clerk wanted for plastic and 

photographic material business. LLOYD’S 72, Bridge St., 

Christchurch. 222/49 

PLASTICS—Departmental Manager required with experience of 

injection and gompression moulding. For permanent staff. 

Salary £890 per annum. Apply Box No. 6892, c/o ‘‘ PLASTICS.” 

99/9 





PLASTICS—Personal Assistant to General Manager required, 
Age about 30. Technical qualifications with experience in 
plastics and statistics. Salary £450 perannum. Apply Box No. 
6893, c/o ‘‘ PLASTICS. 99/10 
RUBBER CHEMIST required by progressive Rubber Company 
in London district. Applicants should possess qualifications 
equivalent to that of B.Sc. examination, must be of British 
nationality and apows 24 years ofage. Please apply Box No. 
§901, c/o ** PLASTICS. 99/21 
SENIOR DRAUGHTSMAN WANTED in N.E. London Trade 
Moulding Factory. Experienced man, conversant with up-to- 
date practice in compression and injection moulding. Write 
stating qualifications, experience and salary required. Box 
No. 6884, c/o ‘‘ PLASTICS.” 99/3 
TOOL DESIGNER or draughtsman with mould (injection, com- 
pression, transfer) experience, young and/or willing to adapt 
himself to entirely new methods of mould construction. Know- 
ledge of die-casting and glass-pressing and blowing tools an 
advantage. Box No. 6899, c/o ‘‘ PLASTICS.”’ 99/19 





PLASTIC MOULDING ENGINEER, age 41, desires a change. 
Expeft in tool making and mould design. Unique experience in 
the general manufact of plastic Idi: Intimate contact 
with some of the principal moulding users. “At presentemployed 
by one of the leading self-contained firms in the country over a 
period of 15} years, consisting of 12 years in the actual manu- 
facture of press tools and 3} years in an administrative position. 
Good knowledge of the business side. Box No. 6395, c/o 
“* PLASTICS.” 99/x9050 
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Situations Wanted—cr nid. 


MOULD DESIGNER requires part-time work. Compression 
and injection. Box No. 6782, c/o **‘ PLASTICS,”’ 99/x344 


WANTED 
ACETATE AND NITRATE. Sheet off-cuts and scrap plastic 


materials of every description wanted. We can arrange collec- 
tion. Top prices paid. LLOYD'S, 72, Bridge St., Christchurch, 
Hants. ’Phone: Christchurch 504, 224/51 
EXPORTERS with own Distribating Company in Middle East 
wish to contact manufacturers of P.V.C. sheeting or of produc ts 
made from P.V.C. sheeting. Box No. 6889, c/o ‘* PLASTIC 

99/5 


HAND INJECTION MOULDING ng 4 urgently wanted. 











BEAMAN, 7, Crown Le a 8.E.1 99/x669 
JACKETED MIXER FIN BLADES, 100 ~ capacity, with 
tipping pan. Box No. Regs c/o ** PLASTICS,”’ 99/13 


Pree 'URERS supplying Perspex articles write:- 

WELL, ‘* Dakerol,’’ Church Lane, Haslemere. 99/x61 
OFFCUTS of }” Perspex wanted. Paper both sides. Minimum 
size: all square, 10” long by 24”, spreads wide. J. W. NASH, 
plastic products. PRI 2259. 99/6 
PLASTICS PRODUCTION. Advertiser wants commercial and 
technical advice towards the establishing of a plastics factory. 
Payment in cash or by co-operation in the factory. Adviser 
(individual or company) must have wide practical experience. 
Box No. 5904, c/o ‘* PLASTICS.” 99/10 
PLASTIC RAZORS. Large quantities of Plastic Razors required 
for exportand home sale. Box No. 5906, c/o ‘‘ PLASTICS, 

99/4534 

URGENTLY REQUIRED for Ministry work—hydraulic pumps. 
One suitable to deliver 8-15 gallons per minute, 1 ton 
pressure. One suitable to deliver 3-5 gallons per minute, 1}-2 
tons pressure. Must bein good condition. Box No. 672, c/o 
** PLASTICS.” x7 
WANTED, cellulose acetate scrap or dust. Box 823, W. wi 
39, Cheapside, E.C.2. 

WANTED, large quantity 6f Handles (similar to child’ OE in 
rope handle). Would consider rejected material or surplus parts, 
suitably shaped. Write PRATT & SONS, Woodbridge Street, 
E.C.1. 101/4422 


————-————-_ MISCELLANEOUS 
AVAILABLE—125,' Ie plain corrugated cartons with interior 











liners 4” x 3}” 1”. Details Box 706, CONTAINER 
RE CLAMATION Co., 65, Portland Place, W.1. Welbeck 4485. 
99/18 


BUYING AGENT can obtain various thermoplastic sheets and 
offcuts. ee state requirements. Write Box No. 6394, c/o 
‘*PLASTICS,”” 99/x9090 
ELECTROLYTIC IRON POWDER. British manufacturers pro- 
ducing to various Somyeg would like to contact users. Box No. 
6894, c/o ** PLASTICS.”" 99/11 
F. R TIME RECORDERS. Service rental. Phone, 
Vigilant 4731. TIME RECORDER, SUPPLY & MAIN- 
TENANCE CO., 28, Mayfield Rd., Sutton, Surrey. 101/3531 
IMPREGNATION and coating of fabrics and papers. Alao 
cutting and reeling, all expertly done by THE “TRANSPROOF” 
PAPER CO., Purley Way, Croydon. Telephone CROydon 6157. 
104/3954 
LONDON GRINDING LTD., 13, Olmar Street, S.E.1, specialised 
in grinding of scrap from Cellulose Acetate and other plastic 
materials. 99/ 
MIXERS FOR SALE. One horizontalopen top steam jacketed 
tilting Mixer, by Werner Pfleiderer; bottom section jacketed ; 
cast iron pan, 30” x 27” x 20” deep; two double fin type rotors; 
spur gearing; f. and 1. pulleys and reversing; power tilting. 
One ditto, Pan 28” x 28” x 21” deep. One ditto, Pan 
33” x 38” x 32” deep. One open top horizontal unjacketed 
Mixer, by Baker Perkins, mixing trough approx. 22” x 39” x 30” 
deep. One ditto, trough approx. 42” x 39” x 30” deep. One 
vertical enamel-lined water-jacketed Mixer, a7" x 21” deep; with 
spiral agitator; f.andl. pulleys. GEORGE COHEN, SONS & 
CO., LTD., Wood Lane, London, W.12, and Stanningley, near 
Leeds. 99/1 
MONOMARES. Permanent London Address. Letters redirected. 
ve p.a. Write MONOMARK BM/MONO76, W.C.1. 1104/4420 
OULDS.—Grained embossing plates and rollers, J. MARTIN 
° Cone LTD., Ardwick, Manchester, I2. 110/4421 
POST-WAR TRADE WITH EIJRE. If you are interested in 
extending your export trade the Advertiser's Company is in a 
position to advise on the prospects of marketing your products 
in Eire, and also acting as your selling organization. Long 
established connection with firms of International reputation. 
Goodwill with security is at your service. Reply Box No. 194, 
DORLAND, 18, Regent Street, London, 8.W.1. 100/4175 
PULVERISING AND GRADING. Reduction of most thermo- 
plastics down to 200 mesh undertaken by DOHM LTD., 167, 
Victoria Street, London, 8.W.1. 108/4533 
“PUMPS, hydraulic, 3-throw, output 10 gallons per min, Excel- 
lent condition, suitable for accumulator pump. Also 2-throw, 


recently completely overhauled, 7 gallons per min Both 
motorised. Seen West ‘ae oe BROUGH, 1, Marshall 
Street, London, W.1. Gerrar 99/2 


SIR WILLIAM CRAWFORD. Ps PARTNERS, LTD., Industrial 
Designers, undertake design and styling of new products or 
machines. Working prototypes made if required. 233, High 
Holborn, W.C.1. Tel.: Ho}. 4381.. 222/50 
VERTICAL MULTI-TUBULAR BOILER, “ KWIKSTEAM,” 
3’ 3” id., 7’ 6” high, evaporation 780 Ibs. per hour, heating 
surface, 143 sq. ins., grate area, 6 sq. ft. complete with all 
control valves, chimney cowl, and set of spare valves; also 2 
feed pumps for above, practically new. Box No. 6890, c/o 
** PLASTICS.” 9/7 
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Tullis Russell + Co. Ltd. 


Makers of 


BASE PAPERS 


for the 


PLASTICS 
INDUSTRY 


AUCHMUTY & ROTHES PAPER MILLS 


MARKINCH, SCOTLAND 


LONDON MANCHESTER BIRMINGHAM 
i Tudor Street, E.C.4 372 Corn Exchange Buildings 116 Colmore Row 
Corporation Street 
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c 
Fis are as old as the dawn of human self-respect. Relics of great 


antiquity reveal examples made of wood, bone and horn. The ancient Greeks 
and Romans used boxwood in their construction, but thé»Egyptians preferred 
ivory. Those ornate tortoiseshell specimens associated with Spanish belles belong 
to a later era. So do the ones on which small boys, or revelling undergraduates, 

produce resonant melody with the assistance of a piece of paper. 
These are ens reflections ; for thé subject of combs, like the hair they 
” We at Erinoid would bé most happy to pursue the subject in 
technical terms with any manufacturer of 
combs. interested in obtaining the best 
materials for moulding them economically, 
speedily and beautifully in modern plastic 

=-material. 


SS=MANUTAI Ens OF MODERN PLASTICS MATERIALS 

= CELLULOSE ACETATES PHENOLIC RESINS © POLYSTYRENE 

LAMINATED MATERIALS © VINYL RESINS © CASEIN MATERIAMS 

ERINCID LIMITED, LIGHTPILL MILLS, STROUD, Sho verrere site 


a 


, 








